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| iS “INTERNAL HEATING” IN SAFETY 
SWITCHES IMPORTANT? 


Engineering research fully authen- 
ticated by outstanding authorities 
shows “internal heating’ in Safety 
Switches to be the principal cause of 
Safety Switch failures. 


? HOW DOES “INTERNAL HEATING’ 
CAUSE SAFETY SWITCH FAILURES? 


By literally baking the life out of 
Safety Switch parts. It causes insu- 
lating materials to disintegrate, 
metal parts to warp and corrode, so 
switches either become inoperative 
or “burn up”’ through inability to 
carry the load. 


WHAT CAUSES “INTERNAL HEATING” 
IN SAFETY SWITCHES? 


In properly constructed Safety 
Switches, fuses are responsible almost 
exclusively for “internal heating.” 
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This is no criticism of fuses; it is 
unavoidable. Any fuse carrying its 
rated load must be near its melting 
point if it is to perform properly 
when an overload occurs. Any metal 
operating near its melting point must 
be Aot and fuse links are hot, with 
temperatures running as high as 700 
degrees Fahrenheit. 


4 HOW CAN THE TROUBLE FROM ‘‘INTER- 
NAL HEATING” BE OVERCOME? 


As the adequate enclosure so funda- 
mental to safety in Safety Switches 
makes thorough venting of the 
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CUTLER-HAMMER 
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what are the FACTS 
ABOUT 
SAFETY 

SWITCHES ? 


trapped heated air impossible, the 
only escape from the ravages of 
“internal heating” can come through 
selecting materials for the internal 
structure and designing this struc- 
ture to successfully withstand the 
unavoidable heat conditions to be 
met in service. 


WHAT SAFETY SWITCHES AVOID 
“INTERNAL HEATING’’ TROUBLES? 


Cutler-Hammer Safety Switches. 
Cutler-Hammer Safety Switches 
were completely redesigned ten years 
ago to beat “internal heating” when 
engineering researchclearly indicated 
the need for such Safety Switches. 
Nine years of experience shows the 
Cutler-Hammer claim of better 
Safety Switch performance far more 
than a mere promise; it is a proven 
fact. Ask the men who use them. 
CUTLER-HAMMER, Inc., 1269 
St. Paul Ave., Milwaukee 1, Wis. 


on of Iron and Stee! Engineers, 1010 Empire Bldg., entered as second class matter January 25, 1924 at Pittsburgh, Pennsylvania. 
































TUBE MILLS 


Piercing Mills 
Plug Mills 
Reelers 
Sizing Mills 
Reducing Mills 





CONTINUOUS 
BUTT WELD 
PIPE MILLS 


Levellers 


Side Trimming Lines * Sheet Galvanizing Lins 





Upcoilers ¢* Tension Reels °* Stretcher Leveller 
Cutting-off Machines * Pay-off Reels °¢ Slitting Line 
Down Coilers °* Coil Breaker ¢ Scrubbing and Drying Lins 
Bar Turning Pointer °¢ Mill Table ¢ Cooling Beds °* Wire Pointe: 


Hot Dip Tinning Equipment * Bending Machines °* Rolling Mill Roll 






F Side Trimmer ¢ Continuous Pipe 
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;alvanizing Equipment 





















CONTINUOUS LINES 


Continuous Strip Galvanizing Lines 
Continuous Strip Long Terne Lines 
Continuous Electrolytic Tinning Lines 
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THE AETNA-STANDARD ENGINEERING COMPANY . 
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To Precision-finish rolls to the 
Crance, National uses the 
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OBTAIN economical and trouble-free per- 
formance of oil film roll neck bearings, use Texaco 
Regal Oils. These heavy-duty turbine-quality oils 
keep circulating systems clean, thus assuring a con- 
stant flow of cool, clean lubricant to the bearings. 
Bearings last longer . . . efficiency and production 
go up... maintenance costs go down. 

Texaco Regal Oils are especially resistant to 
oxidation, emulsification and sludging, and are de- 
signed to carry heavy loads—even under high oper- 
ating temperatures. You'll agree with operators 
everywhere that Texaco Regal Oils assure better 





IRON AND STEEL ENGINEER, FEBRUARY, 1951 


REDUCE ROLL NECK 
MAINTENANCE COSTS 


performance . . . better results. 

For efficiency and economy in pinion stands and 
reduction drives, protect heavy-duty enclosed gears 
with Texaco Meropa Lubricants. Gear and bearing 
life is greatly prolonged with these “extreme pres- 
sure” and foam-resistant lubricants. 

Let Texaco’s cost-saving lubricants work for you. 
A Texaco Lubrication Engineer will gladly help you 
select the proper ones for your operation. Just call 
the nearest of the more than 2,000 Texaco Distrib- 
uting Plants in the 48 States, or write The Texas 
Company, 135 East 42nd Street, New York 17, N. Y. 


TEXACO Regal Oils 


(HEAVY CIRCULATING OILS) 


TUNE IN... TEXACO presents MILTON BERLE on television every Tuesday night. METROPOLITAN OPERA radio broadcasts every Saturday afternoon. 





Okonite super-voltage testing is the severest 

in the industry. For example, Okolite-Okoprene 

non-shielded 5000-volt cables are first tested at 

a-c voltages approximately 25% greater than 

called for by standard specifications. Then, in 

addition, Okonite applies d-c tests at least three 

times as high and for periods three times as long 

as these super-voltage a-c tests. Ordinary cables 

There is one reason why: are not subjected to such tests because they do not 
possess that extra margin of dielectric strength 

that Okolite-Okoprene provides. Only a cable 

In any cable, tiny and hidden imper- made with premium materials and the exclusive 
fections may not show up at ordinarily- Okonite strip process can reliably pass such tests. 
specified test voltages. In actual service, ’ Without exception, Okonite applies these self- 
such imperfections can be most treach- imposed super-voltage tests to every foot of all 
erous since at normal operating voltage Ciatie-Cagoons cables fer ell voltage — 
NIE IE Mee, RR, Mean. and after 12 hours immersion in water. That’s 
ri ud ; Scie fen de why, when you specify Okolite-Okoprene cables, 
everal years. Only by the use you can be sure of uninterrupted, trouble-free 

of super-voltages, both a-c and d-c, are service —lasting circuit security—year after year 
such concealed defects disclosed. after year. The Okonite Company, Passaic, N. J. 


THE BEST CABLE IS YOUR BEST POLICY 


3° om L T ESS insulated wires and cables 
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DESIGNERS AND BUILDERS OF COMPLETE STEEL PLANTS 


MESTA MACHINE COMPANY - PITTSBURGH, PA. 


MESTA 


Rotary Flash Trimmer 


The Mesta Rotary Flash 
Trimmer* together with 
the Mesta-Thomson Flash 
Welder forms a combination 
for increasing the speed of 
continuous pickling lines. 
After welding, strip is 
clamped in position in the 
Trimmer and excess flash 
from the weld is trimmed to 
normal thickness. The Trim- 
mer also shaves the strip ad- 
jacent to both sides of the 
weld to eliminate any varia- 
tion in the thickness between 
trailing end and leading end 
of coils. 

*Patent Pending 
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. Resounding hammer of the village blacksmith rings through 
early American industrial history. But would you trade your mod- 
ern forging equipment for a brawny arm and a heavy sledge? No! 
—Not for a whole battery of them! In billet-cleaning, like forging, 
new methods pay handsomely. Here’s how today’s proven pro- 
duction of the Bonnot Billeteer stacks up against out-moded 
hand methods of billet-conditioning. 


MANUAL CHIPPING BILLETEER CONDITIONING 


Labor costs high. Labor costs reduced as much as 56% . 
eater 


Partial chip salvage Chips 100% recoverable. 
Outstanding safety records such as 
Extremely hazardous 490,000 manhours with only one dis- 
‘ abling accident. 
Large inventory needed Minimum inventory and depend- 
‘ able, scheduled production. 
: Fewer personal problems because 
Employee turnover high. men like to operate Billeteers. 


: : rasticall By contrast, rugged Billeteer stands 
Saja et pn seg anim ot 4 the punishment—in many cases ex- 
usefulriess. ceeding 100,000 hours of efficient per- 

Th formance, and with no absenteeism. 
Ca 


> In 
DONNIE co. 


STEEL EQUIPMENT DIVISION 
CANTON 2, OHIO 
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SQUARE D’s 


SAFETY 
SWITCHES 


*Types A, C and D 


Backed by AO years’ 


N LEA 


: DESIG 





The remarkable superiority of this new switch line is reflected in these 


TYPE A design and operat! 


MODERN STYLING is both functional 
and attractive. 

COMPACTNESS obtained without 
sacrifice of wiring convenience. 








nearly any size or shape- 


























SIMPLE MECHANISM—quick make- 
and-break action—no dead center. 


SILVER-PLAT ED current-carrying parts. 
EXPOSED BLADES permit visual 


ng features: 


checks of switch operation. 
DEAD-FRONT line terminals are pro- 
tected by hinged are chamber cover: 
MAGNETIC ARC PLATE adds to un- 
usually high rupturing capacity- 
pOsiITIvVE PRESSURE jaws and fuse 
clips, steel reinforced, silver-plated. 
NON-TRACKING insulation used in 
base. Melamine insulating cross-bar. 
REMOVABLE PRESSURE CONNECT ORS 

rmit substitution of solder lugs, 
where preferred. 


*T ypes © and D similar to Type Ain appearance — differ in construction details 



































SQUARE D COMPA 





NY CANADA LTD., TORONT 


Oe SQUARE D de MEXIC 





DERSHIP 


NOW in production: 30, 60, 100 and 200 ampere sizes 


Wrute for Bulletin 3100 « Square D Company, 6060 Rivard Street, Det 
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pETRO!IT . MILWAUKEE . 


COMPANY 


cee ANGELES 












roit 11, Michigan 






O, S.A MEXICO city, D.F. 





















































































































































—_O 

































































: 
t 
) 
: 
} 








IRON AND STEEL ENGINEER, FEBRUARY, 1951 











——_ 





> 

















ee 


—K- 


















FOUNDRY & MACHINE CO. 
CHICAGO PITTSBURGH 
PLANTS AT: EAST CHICAGO, IND., WHEELING, W. VA. PITTSBURGH, PA 
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You can make important savings in 
fuel by taking advantage of the quick 
heating characteristics of J-M Insula- 
ting Fire Brick. These light-weight 
brick permit a quicker rise to proper 
operating temperature in the furnace 
because of their low heat storage capa- 
city, and low thermal conductivity. 
Where furnaces are being intermit- 
tently operated these are two espe- 
cially important characteristics. 


For use to 2800F 


For use 
to 2600F 


« 


For use 


to 2300F 


These same insulating materials can 
also be obtained in large size units 
called Johns-Manville Insulating 
Fireblok. This product has many ad- 
vantages over the smaller size fire 
brick for certain types of jobs... 
from both a construction and stability 
standpoint. The Fireblok units can be 
quickly applied because they are easy 
to cut and fit. Fireblok insulations 
provide additional heat savings be- 


For use 


to 2000F 


For use to 1600F exposed 
For use to 2000F as backup 


cause they reduce the number of joints, 
and require less mortar for bonding. 


It will pay you to let a Johns- Manville 
insulation engineer explain the many 
ways in which you can save by using 
these insulations in your furnaces. Just 
write for further information to Johns- 
Manville, Box 290, New York 16,N. Y. 


JM 
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JM-1620 JM-20 JM-23 JM-26 JM-28 JM-3000 
Densities, Ib per cu ff... 6... cee eens 35 42 48 58 63-67 
Transverse Strengths, psi............. 80 120 125 120 200 
Cold Crushing Strengths, psi.......... 115 170 190 150 400 
Linear Shrinkage}, percent............ 0.0 at 2000 # 0.0 at 2000 F 0.3 at 2300 F 1.0 at 2600 F 4.0 at 2800 F 0.8 at 3000 F 
Reversible Thermal Expansion, percent. 0.5—0.6 at 0.5—0.6 at 0.5—0.6 at 0.5—0.6 at 0.5—0.6 at 0.5—0.6 at 
2000 F t 2000 F 2,000 F 2000 F 2000 F 2000 F 
Conductivity* at Mean Temperatures 
I> $60b0ob 060000 eneRbs00006 97 1.5 1.92 2.00 3.10 
PT ncttietrecetaconavecentes 1.22 19 2.22 2.50 3.20 
a, Te rT Te 1.47 2.31 2.52 3.00 3.35 
B00 00cccccceneceees.egneet 2.7 2.82 3.50 3.60 
Recommended Service 
Ts Fcbeekencqniuavescesens 2000 F 2000 F 2300 F 600 F 2800 F 3000 F 
NG su 0:0 0050000000000000008 1600 F 2000 F 2300 F 600 F 2800 F 3000 F 
124-hr. simulative service panel test for *Conductivity is expressed in Btu in. per sq ft per F Note: Above tests are in accordance 
JM-3000; 24-hr. soaking period for other brick. per hour of the designated mean temperatures. with A.S.T.M. tentative standards. 
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a Thirty-four cents a day pays the full power cost 
m of an Exide-Ironclad battery-powered industrial 


truck. Lifting, hauling and tiering all day long, 
it handles more tonnage than a herd of husky 
tuskers could move in equal time. 


| But low power cost is only part of the Exide story. 
} In addition, Exide-Ironclad Batteries bring you 
these important benefits. 


INSTANT SURGE OF POWER, plus finger-tip control, split- 
second handling, easy maneuvering, accurate spotting. 
ROUND-THE-CLOCK PERFORMANCE—no mechanical 
troubles, no unscheduled down time. 
UNIFORM SPEED straight through to end of shift. 
‘ LOW MAINTENANCE COSTS—seldom more than 15 cents 
per shift. 
’ EXCEPTIONALLY LONG LIFE— proved on more than 
100,000 heavy-duty jobs. 
INHERENT SAFETY —no vibration to jar goods in transit, 
less worker fatigue and accident hazards. 


; There are Exide-Ironclad Batteries for every size 
: and make of battery electric truck. 
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Write for more facts and FREE copy of Exide-Ironclad 
Topics. It contains latest developments in materials 
handling . . . shows actual case histories. 


THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 


“Exide-lronclad” Reg. Trade-mark U.S. Pat. o7 


1888...DEPENDABLE BATTERIES FOR 63 YEARS...1951 


IT COSTS $5.50 A DAY TO FEED 
AN ELEPHANT...ONLY 
34 CENTS TO “FEED” AN 


Exide-lronclad sarrery 
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ALLIS-CHALMERS AIDS 
CONVERSION PROGRAM AT 
AMERICAN BRASS COMPANY 


be woegan FERROUS OR NON-FERROUS, the metal pro- 
ducer will get skilled attention from Allis-Chalmers 
on electrical needs. The Kenosha, Wis. copper tube mill of 
The American Brass Co. shows how Allis-Chalmers equip- 
ment assists the non-ferrous metal producer. 


Power, Electrical, Processing 


Equipment for Metal Industry 


This mill was built during the last war to roll brass for 
small arms ammunition. Allis-Chalmers equipment driving 
and controlling the hot rolling mills proved so satisfactory 
that more Allis-Chalmers equipment was specified in the 
post-war conversion to non-ferrous tube manufacture. 


ALLIS-CHALMERS EQUIPMENT INSTALLED 


In this conversion, Allis-Chalmers supplied the rotating 
equipment, switchgear and control for the piercing mill, 
hydraulic squeeze pointer, and three 100,000 Ib triple draw- 
benches. The supporting Allis-Chalmers motor-generator 
sets and switchgear are in an enclosed Motor room (lower 
right), for which Allis-Chalmers supplied the ventilating 
equipment, 





ALLIS: 





Newly pierced copper tube can be seen through steam as it 
goes to quenching tank, Solid cast billets are heated in fur- 
nace (rear) and sent to piercing mill (left of furnace) driven 
by an Allis-Chalmers 800 hp synchronous motor. Note steam 
rising as the following billet is pierced. 


The three 100,000 Ib triple drawbenches (one seen at 
center right) are among the largest ever made. Built by 
Aetna-Standard Engineering Co. and powered by Allis- 
Chalmers drives, they can draw copper, brass and alloy tubes 
up to three in. diameter and 125 ft long. 


MEET YOUR ELECTRICAL NEEDS 


Your conversion or expansion program can also take advan- 
tage of Allis-Chalmers wide experience in building and 
applying electrical equipment in the metal industry. A-C 
builds a complete range of generation, switching, conver- 
sion, rectification, drive, and control equipment. For spe- 
cific information, call your nearest A-C office or write to 
Allis-Chalmers, Milwaukee 1, Wisconsin. A-3307 


Frog-Leg and Ruptair are Allis-Chalmers trademarks. 
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Closeup of drive side of piercing mill. Allis-Chalmers 
synchronous motor driving piercing mill is rated 800 hp, 
2300 volts, 720 rpm, After quenching, tube goes to 
hydraulic squeeze pointer (not shown), Squeeze pointer 
pump is driven by an Allis-Chalmers 60 hp totally en- 
closed squirrel cage induction motor. 


meg 


After squeeze pointing, one of three 100,000 |b triple 
drawbenches reduces the tube to desired size. The Allis- 
Chalmers 300 hp de motors are equipped with Frog-Leg 
armature windings for improved commutation, All aux- 
iliary motors, including 5 hp blower motors and 5 hp 
dc carriage return motors, are also Allis-Chalmers, 





Motor room. Synchronous M-G set in foreground, rated 
750 kw at 250 volts dc, supports three 100,000 Ib draw- 
benches, Mill supply dc provided by the 300 kw, 1200 
rpm M.-G set (center). Complete switchgear, de (right) 
and ac (rear), also supplied by Allis-Chalmers, Rupiair 
magnetic air breakers of 100,000 kva i.c, are used, 
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WZ... EC&M Wright Circuit Controller and the EC&M 
Type WB Brake are an unequalled combination for D.C. 
crane-hoists. The Wright Circuit puts all the current from 
the line on the first point lowering through the coil of the 
quick responding WB Brake. The result is fast brake re- 


lease—accurate spotting of loads with a minimum number 


The Wright Circuit Con- 


troller for crane-hoists. 


of movements of motor, contactors and brake. Maintenance 
men recognize this as a contributing factor to reduced 


up-keep. 


The operator has complete control of the load at all times in 
lowering. The Wright Circuit is SAFE! Specify EC&M Con- 


trol when buying new cranes or revamping existing ones. 





Photograph—Courtesy, Cleveland Crane and Engineering Co. Sons Wi Daiin tor batt ecto. 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79TH STREET CLEVELAND 4, OHIO 
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Semi-Continuous Rod Mill—14” 
Roughing Mill Pinion Stands. 


10” Semi-Continuous Rod 
Mill Intermediate Stands. 


aes tod ME 


meets today’s demands 
for increased production 


Birdsboro’s experience, advanced engineering, 
complete production facilities and highly skilled 
craftsmen—all contribute to the design and 
construction of all types of steel mill machinery 
that is helping to step up output and 

reduce operating costs of leading 

plants here and abroad. 


10” Semi-Continuous Rod Mill 4-Stand Repeater. 


Offices in: 
Birpsporo, Pa. ano 
PirrspurGH, Pa 


STEEL FOUNDRY & MACHINE CO. 


Birdsboro, Penna. 


Designers and Builders of: 
Steel Mill Machinery ¢« Crushing Machinery ¢ Rolls 


Hydraulic Presses * Special Machinery * Steel Castings siti 
-13-50 
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NOW —EXTREME PRESSURE LUBRICANTS 
THAT STAND UP EVEN UNDER WET CONDITIONS 





Gulf E.P. Lubricants have proved their outstanding 
ability to protect gear teeth against overloads and shock 
loads in steel mill pinion and gear drives. 

Now a recent laboratory investigation of seven differ- 
ent brands of extreme pressure lubricants demonstrates 
the superiority of Gulf E.P. Lubricants in regard to 
water separating characteristics. All grades of Gulf E.P. 
Lubricants, after being agitated with an equal quantity 
of water for five minutes, showed more than 90% sepa- 
ration after only one minute’s rest. None of the other 
lubricants tested approached this degree of separation 
under the test conditions. 


Here’s what this means to steel mill users! With the 
most suitable Gulf E.P. Lubricant for each application 
and good maintenance practice, you can avoid deterior- 
ation of the lubricant in the presence of water and the 
formation of harmful emulsions. Gulf E.P. Lubricants 
are the answers for table drives, pinion stands, reduction 
gears, and screw downs. 


Available in the proper range of viscosities for all 
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Photo courtesy of Mesta Machine Company 


gear requirements, Gulf E.P. Lubricants provide excel- 
lent protection against wear, are non-foaming, tenacious, 
extremely stable for this type of lubricant, and non- 
corrosive. And they effectively help to prevent rust. 


For complete details on Gulf E.P. Lubricants and for 
expert help on any problem that involves lubricants or 
lubrication, call in a Gulf Lubrication Engineer today. 
Write, wire, or phone your nearest Gulf office. Gulf Oil 
Corporation - Gulf Refining Company, Gulf Building, 
Pittsburgh 30, Pennsylvania. 




















PETROLEUM AND ITS PRODUCTS 
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UNITED ENGINEERING AND FOUNDRY COMPANY 


Pittsburgh, Pennsylvania 


PLANTS AT PITTSBURGH + VANDERGRIFT » NEW CASTLE 
YOUNGSTOWN + CANTON 


SUBSIDIARIES: ADAMSON UNITED COMPANY, AKRON, OHIO 
LOBDELL UNITED COMPANY, WILMINGTON, DELAWARE 
STEDMAN FOUNDRY AND MACHINE CO., INC., AURORA, INDIANA 





Designers and Builders of Ferrous and 
Non-Ferrous Rolling Mills, Mill Rolls, 
Auxiliary Mill and Processing Equip- 
ment, Presses and other heavy machin 
ery. Manufacturers of Iron, Nodular 
Iron and Steel Castings and Weldments 








A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST. 


FLEXIBLE COUPLINGS 


POOLE FOUNURY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD. © 





Publication Service... 


(1) Materials Handling 
Handbook 


A new, 72-page book is a prac- 
tical guide for the analysis of mate- 
rial handling operations and the 
application of the unit-load method 
with battery powered industrial 
trucks and accessories. It is well 
illustrated and contains many use- 
ful charts and diagrams, together 
with engineering data. 

This new Handbook of Material 
Handling is divided into four sec- 
tions: The Evaluation of Industrial 
Truck Handling; (2) Material Han- 
dling Management, with subsec- 
tions devoted to the preparation 
and use of flow process charts, 
handling operations in production, 
handling in storage, the use of unit 
loads in storage, with layouts, com- 
modity and capacity factors, etc.; 
(3) The Organization of an Indus- 
trial Truck System and, (4) Practi- 
cal Truck Engineering. Electric 
Industrial Truck Association. 

(2) Dust Control Technology 

Detailed selection, operation, and 
maintenance data for the plant 
engineer responsible for dust con- 
trol is contained in a 50-page book 
— "Industrial Dust Control Through 
Exhaust Systems.’’ The book treats, 
in three major sections, (1) Exhaust 
Hoods and Piping Systems, (2) 
Dust Collecting Equipment, and 
(3) Exhausters and Drives. To make 
the book specifically helpful to the 
individual reader, a detached prob- 
lem sheet is included on which 
the reader can enter data partic- 
ular to his case. Compilation of 
this data expedites the work of the 
dust control engineer when work- 
ing out system details. Pangborn 


orp. 
(3) Liquid Level Gages 

A new 24-page bulletin on water 
level gages has just been published. 
The bulletin describes instruments 
for measuring and recording water 
depth. Float, pressure bulb, pres- 
sure, counterpoise, differential pres- 
sure, and air-bubbler types of liquid 
level gages for a variety of uses 
are described, including the meas- 
urement and automatic control of 
water and other liquids and solu- 
tions, whether flowing, turbulent, 
corrosive, under static pressure, 
covered with ice, or carrying solid 
matter. The bulletin also contains 
information on remote recording 
and remote automatic pump con- 
trol of water level with Metameter 


telemetering instruments. (L700) 
Bristol Co. 
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You Can Obtain... 


... any of the bulletins reviewed 
in the Publication Service of the 
IRON AND STEEL ENGINEER 
without obligation or cost. Simply 
circle the desired item numbers 
on one of the prepaid postal cards 
and mail. The requests will be 
forwarded to the manufacturers 
involved who will send the bulle- 
tins to you. 











(4) Steel Mill Straddle Trucks 

Featured in a new straddle truck 
catalog just issued is the Model 
“MHS,” especially designed for 
handling steel. A variation of the 
standard 30,000-lb capacity Model 
“MH” straddle truck, the new 
model, according to the catalog, 
is intended for extreme service 
encountered in materials handling 
in the metal industry. Principal 
among a number of improvements 
and optional advances for extend- 
ed utility are double-row roller 
chains in the hoist mechanism in- 
stead of single-row chain as in con- 
ventional trucks; solid bar rather 
than channel sections in the lifting 
links; additional carrying capacity 
of the suspension springs, and 
heavier frame in the cross mem- 
bers and corner sections. (1375) 
Hyster Co. 


(5) Five Combustion Booklets 
The availability of five case his- 
tories on combustion control has 
been announced. Each report is 
devoted to a complete discussion 
of the experience of one company 
with combustion control. Each in- 
cludes a description of: (a) The 
problems facing boiler plant per- 
sonnel before installing control. (b) 
The specific conditions (load 
swings, steam demand, boiler rat- 
ing, products produced, etc.) ex- 
isting at the plant. (c) How the 
control system operates together 
with a discussion of related boiler 


plant equipment. (d) The results 
obtained with automatically con- 
trolled combustion. A schematic 
drawing and a number of photo- 
graphs are included in each report 
to facilitate understanding of the 
installation. Hays Corp. 


(6) Megger Ground Testers 

Just published is a comprehen- 
sive bulletin on ‘‘Megger’’ ground 
testing instruments for measuring 
resistance of earth to ground con- 
nections and for measuring earth 
resistivity. Aids to proper selection, 
application, typical tests, drawings 
and illustrations all help to make 
this a valuable publication for 
those engaged in these important 
problems of grounding surveys, 
geophysical prospecting, electrical 
power and communication ground- 
ing problems, soil corrosion, elec- 
trolysis and cathodic protection. 


(25-27) James G. Biddle Co. 
(Z) Sinterforge Carbides 


A new engineering bulletin is 
available containing timely infor- 
mation and engineering data on 
‘“Sinterforge Carbides’’ (hot pressed 
tungsten carbide). Sintercast Corp. 
of America. 


(8) Open Steel Flooring 

A new catalog describing vari- 
ous types of open steel flooring and 
armoring is available. The catalog 
discusses the different types of 
“Tri-Lok’’ open steel flooring and 
safety treads. It contains specifica- 
tion data, safe load tables, installa- 
tion methods and other pertinent 
information. Also included is de- 
scriptive information on floor ar- 
moring and flooring. The flooring, 
an assembly of tee bars, when 
filled with concrete, is used instead 
of heavy concrete flooring reduc- 
ing the dead load and thus per- 
mitting a lighter weight super- 
structure. (1103) Dravo Corp., Ma- 
chinery division. 
(9) Speed Control 

An attractive new 12 page bulle- 
tin which describes the basic oper- 
ating principle of the ‘Reeves’’ 
variable speed drives and con- 
tains representative rating tables 
and dimension drawings, is being 
offered. Capacities range from 14 
to 87 hp with stepless speed 
changes within ratios from 2:1 to 
16:1. The new bulletin covers, in 
condensed form, three basic units 
— variable speed transmission, 
“Vari-speed Motodrive,”’ ‘“Vari- 
speed’ motor pulley — and a wide 





MATER I 


variety of manual and automatic 
controls for use with them. (G-509) 
Reeves Pulley Co. 
(10) Mill Motors and Controls 

A new 20-page booklet describ- 
ing 600-Series mill motors and 
Class 9500 d-c magnetic mill 
auxiliary controllers is available. 
The design features and construc- 
tion details of the mill motors are 
discussed, with sections devoted 
to armatures, bearings, field coils, 
brushholders, and ventilation. The 
booklet points out the high starting 
torque of these motors, simplified 
construction—meeting AISE speci- 
fications—for ease of servicing and 
maintenance, and complete utiliza- 
tion of space within the frame. New 
Class 9500 d-c magnetic control- 
lers for mill auxiliaries are dis- 
cussed in the second section of this 
booklet. These controllers use the 
newly-developed type M contactor, 
which is available in NEMA ratings 
from 25 to 2500 amperes. The 
different controllers in the line are 
listed, with a typical circuit dia- 
gram presented and explained. 
Operation of the type AP plugging 
relays is explained. These voltage- 
sensitive relays are connected so 
that they can be adjusted accu- 
rately over a wide range to control 
the plugging operation. (B-4730) 
Westinghouse Electric Corp. 
(11) Production Tools 

Standard production tools are 
described and illustrated in 11 new 
catalog bulletins just published. 
These new bulletins replace Scully- 
Jones “Tool Engineering Manual 
500" and any other literature pre- 
viously published. The bulletins 
are: 1-50 Drill and tap chucks; 
2-50 Arbors and adapters; 3-50 
Quick change chucks; 4-50 Tap 
holders and drivers; 5-50 Coun- 
terbores, countersinks, and core 
drills; 6-50 Adjustable adapters; 
7-50 Sleeves and sockets; 8-50 
Floating holders; 9-50 Centers; 
10-50 Recessing tools; and, 11-50 
Work rest blades. Scully-Jones and 
Co. 
(12) Feed Water Control 

The latest developments in three- 
element feed water control are de- 
scribed in a new 16-page bulletin 
just published. The bulletin con- 
tains a straightforward, concise 
discussion of problems encoun- 
tered in feed water control and 
explains how the Bailey air-oper- 
ated three-element system helps 
solve them. Diagrams, cutaway 
views, typical chart records and 
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photographs of modern installa- 
tions are used in describing the 
control system. (105-C) Bailey 
Meter Co. 


(13) Turbine Generators 

A 40-page bulletin covering 
Elliott turbine-generators (500 kw 
and above) has just been released. 
Nearly 50 turbine-generator in- 
stallations, both utility and indus- 
trial, are pictured and described. 
Brief discussions of generator and 
exciter cooling methods are in- 
cluded. A reference section offers 
an interesting detailed drawing 
showing a typical turbine-condens- 
er installation arrangement. Di- 
mensions and weights of standard 
units are tabulated for easy refer- 


ence. (H-18) Elliott Co. 


(14) Lubricating Equipment 

Universal hydraulic grease fit- 
tings, couplers, swivel couplers, 
control handle for boosting grease 
pressures to 12,000 lb, and top 
oiler for upper cylinder lubrication 
are illustrated and described in a 
14-page industrial catalog just pub- 
lished. Universal Lubricating Sys- 
tems, Inc. 


(15) Corrosion Proof Linings 
Publication is announced of a 
new corrosion proof linings bulle- 
tin. This bulletin describes Atlas’ 
complete line of corrosion proof 
linings, including: sheet linings, 
solution or dispersion linings, brick 
sheathings and miscellaneous lin- 
ae (4-1) Atlas Mineral Products 


(16) Electrolytic Cleaning 

Just published is a revised and 
enlarged edition of a popular elec- 
trolytic cleaning booklet entitled, 
“An Introduction to Electrolytic 
Cleaning.’ The revised edition 
contains information on the funda- 
mentals of electrolytic cleaning, 
the phenomena that takes place 
during electrolytic cleaning, the 
differences between the various 
electrolytic cleaning processes, the 
attributes of a good electrocleaner, 
considerations in the choice of an 
electrocleaner for any particular 
process, etc. New in this enlarged 
edition are the cleaning of die- 
cast metals, the cleaning of cu- 
prous metals including reverse 
current cleaning, without discolor- 
ation, soaker tank cleaning and 
paint stripping. Du Bois Co. 
(17) Strip Chart Recorders 

A bulletin is available describ- 
ing the “‘Capacilog”’ line of elec- 
tronically operated strip chart re- 
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corders. In addition to explaining 
how direct deflection, Wheatstone 
bridge circuit and pneumatic con- 
trol types of operating systems are 
applied to ‘‘Capacilogs,’’ the bulle- 
tin also lists model numbers and 
specifications of the various re- 
corders and recorder-controllers. 
A separate price list supplements 
the bulletin. (C2-2) Wheelco In- 


struments Co. 


(18) Rotary Straighteners 

Eleven models of rotary straight- 
eners which remove the bends, 
bows, waves and kinks from tubing 
or pipe of any metal are illustrated 
and described in a new catalog 
just issued. According to this new 
literature, these straightening ma- 
chines handle tubing in all sizes 
down to 1% in. outside diameter, 
and pipe up to 15 in. in diameter. 
Production speeds range from 120 
ft to 600 fpm and up. The catalog 
reviews the design and construc- 
tion of these rotary straighteners. 
It comments that only one set of 
rolls is needed to handle the entire 
size range of each model. Illustra- 
tions include pictures of various 
models at work in pipe and tube 
shops. A model specification and 
dimension table is presented. It 
lists tube and pipe sizes handled 
by each of the eleven rotary 
straighteners; production speeds, 
horsepower of motors, number of 
driven rolls and their size; plus 
indicating the floor space and 
weight for each model. (7265) 
Mackintosh-Hemphill Co. 
(19) Research Instrument 

Review 

The acceleration of research 
through the use of industrial and 
related instruments and apparatus 
is the subject of an 84-page book 
just published. The book describes 
many types of equipment which, 
alone or in combination with other 
apparatus, are being used in re- 
search and analytical studies. In 
addition to the importance of the 
publication as a reference and 
application guide for researchers 
and analysts, the book reflects the 
great strides made in the instru- 
ments field since World War IL. 
It also emphasizes how extensively 
industrial instruments are being 
used alone or in combination with 
others for technical, engineering 
and laboratory work. The company 
has given extensive mention to de- 
vices, made by many organizations, 
which are used in combination 
with its own instruments. The book 
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is replete with known research and 
analytical instrumentation uses. A 
third section reviews research ap- 
paratus components such as con- 
verters, balancing motors and servo 
amplifiers which constitute integral 
operating parts of research and 
analytical apparatus. Brown In- 
struments division, Minneapolis- 
Honeywell Regulator Co. 
(20) Steel Industry Ram Trucks 

A booklet is available describing 
a huge ram truck which was de- 
veloped for the steel industry. This 
truck has a capacity of 80,000 lb, 
a lifting height of 9] in., and a 
turning radius of 168 in. It is pow- 
ered by a 165 hp diesel engine. 
Yale and Towne Mfg. Co. 
(21) Diesel Engines 

Baldwin Series 700 diesel en- 
gines are described in a new bulle- 
tin just issued. These engines are 
four-cycle with a 17-in. bore, 20-in. 
stroke, and a speed range from 
257 to 375 rpm. They have hp 
ratings ranging from 710 hp for 
6-cylinder, normally aspirated, to 
2080 hp for 8-cylinder, super- 
charged engines. Chief use is in 
generator drive for electric power 
supply, pumping. on oil or gas 
lines, and other stationary power 
services. Baldwin- Lima- Hamilton 
Corp. 


(22) Materials Handling Data 
Among the new materials han- 
dling literature available is an ac- 
cessory data sheet on the Tow- 
motor ram, a device for handling 
all types of ‘‘open-center’’ loads— 
such as coils of wire, rod or strip; 
reels of wire and cable; large pipe 
and tile; ros of paper and felt; 
wheel castings; and many similar 
materials with open centers. The 
ram accessory is controlled by the 
standard lifting and tilting mech- 
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anisms of a Towmotor fork lift truck. 
(AD-6) Towmotor Corp. 


(23) Lorain Cranes 

A new bulletin, covering the ap- 
plication of Lorain cranes to indus- 
trial material handling, has just 
been produced. This 20-page book 
contains over 50 illustrations show- 
ing Lorains on-the-job in many 
types of industries, handling many 
types of material. Rubber-tire ‘‘Mo- 
to-Cranes’’ and self-propelled Lo- 
rains and crawler mounted models 
are shown working in many types 
of industry. No product description 
is included, every page being filled 
with ideas on outdoor material 


handling. Thew Shovel Co. 
(24) Car Shaker 


A car shaker for unloading gran- 
ular material from hopper-bottom 
gondola cars is described in a new 
bulletin just released. Construction 
features of the shaker are given 
along with specifications and a 
cross section through the vibrating 
mechanism. The shaker, designed 
to save time and money and to 
eliminate danger to operating per- 
sonnel, has applications in power 
houses, steel mills, coke plants, 
coal mines and docks, foundries, 
and many other manufacturing 
plants. (07B7221A) Allis-Chalmers 
Manufacturing Co. 


(25) RLM Check List 
Publication of a new, four-page 
RLM bulletin containing a com- 
plete listing of all RLM manufac- 
turers and the RLM-certified light- 
ing equipment made by each, is 
announced. Described as “‘an in- 
dispensable aid to everyone who 
buys, sells, recommends or speci- 
fies industrial lighting equipment,” 
copies of this new bulletin are 
available without charge from the 
Institute to industrial executives 
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concerned with the specification, 
selection or installation of lighting 
equipment. This bulletin was issued 
to serve as an important aid in the 
procurement of lighting equipment 
that meets nationally-recognized 
standards of quality, and thus as- 
sure the user of one of the essen- 
tials to the success of a planned 
lighting program. Feature of the 
new bulletin is a well-organized, 
easy-to-use chart, which enables 
the user to quickly determine: (1) 
whether or not a certain size and 
type of lighting unit is RLM-certi- 
fied; (2) the names of all manufac- 
turers who make RLM-labeled units 
of the type and size desired; and 
(3) those lighting units not yet 
certified but in the process of being 
inspected and tested by the Elec- 
trical Testing Laboratories. (1050) 
RLM Standards Institute. 
(26) 75 Years Lubrication 
Experience 

A new 24-page brochure com- 
memorating the company’s 75th 
anniversary has been published by 
Brooks Oil Co. Combining both 
technical data and historical infor- 
mation about the company, this 
booklet traces Brooks’ history from 
its beginning as a lamp oil pro- 
ducer to its position today as one 
of the largest compounders of 
industrial lubricants. Included in 
the technical section are details on 
Brooks Leadolene, Klingfast and 
Roll Oil F. Over two dozen case 
histories are cited which indicate 
how Brooks lead-base lubricants 
have compared with other prod- 
ucts on such applications as open 
and enclosed gears, corrosion pro- 
tection, rolling mills, circulating 
systems, bearings, leaking gear 
cases, railroad switchplates and 
track curves, gear reductions and 
wire drawing machines. 
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PUBLICATIONS CURRENTLY OFFERED by Iron and Steel Engineer Advertisers 





ITEM COMPANY BULLETIN DESCRIPTION 


i CD FN oo .:'s ou cen 4bd0 6060000 66s00eb os bake ehmbeenenseecbcbee Folder available on oxygen in the electric furnace. 

BE Te BE Ga 6. 6 0:0.6.60-0006666506665.0008668 002600060008 BULLETIN 230-C...... Gives the full story on the Bailey pyrotron resistance 
thermometer. 

Se a Pe «AI BEA OOD 06 6.0:00:0000600650060660000060006560000008 Catalog available on Bedford cranes. 

SB BLOOGR ENGINEBMING CO... TG .. ccccccccsccccccocccecces BULLETIN 2183........ Describes Bloom Ka-Weld precast, reinforced pipe insu- 
lation. 

BR «+f  , Bs  SAAPPTeTrriIrrirrrrrerirrrerrriiet dbeeeseevecees ss e+s24-page booklet describes the business policies and back - 
ground of Brooks Oil Co. 

Ss Beare AMD CO... ENC .o VER ee Bcéedccccecesocoeses BULLETIN “E”’.......Describes Browning mill type cranes. 

Se CO ee Cs Gc cat ede nasdpecesdeweccdcccccescusseessercsecdecteescecesees Bulletin available on combustion control for industry. 

Ce, Gey SD Are Gees Cac cs cccecnccccdsscccdecsvdecesoeceseice -eees+s+Catalog available on worm-gearing. 

58 COLUMBIA ELECTRIC MANUFACTURING CO... ccccccccccccccscscccesss ..+.+.+Bulletins give the facts on Columbia motor generators. ' 

59 ELECTRIC CONTROLLER AND MANUFACTURING CO...BULLETIN 942-A......Describes EC&M tab weld plate resistors. 

GO BLECTRIC STORAGE BATTERY Ge occ ccccccccccccccccccccccvcccceseccsecocces .Catalog contains latest developments in materials han- 
dling and shows actual cast histories. 

61 ELLIOTT CO., CROCKER-WHEELER DIVISION.......... BULLETIN SL620-1A...Explains the exclusive features that give the C-W 600 


series mill motor extra power. 


GB PURNACE ENGINEERS, INC... oc ccccccccccccccccsccccccccccbccccccceseeesccesccecece Bulletin tells about F.E.1. service, complete from plan to 
production. 

683 GENERAL ELECTRIC CO... .ccccccscccees ‘~Wizigeasnneaua BULLETIN GEA-4654..Gives a detailed description on G-E MD-600 d-c mill 
motors. 

Gh BEARER ee GR oo cc ccccnccccccccscnnccscecocesees BULLETIN C-39.......Describes PAH magnetorque control. 

ee BS ny rrr rrrTTTTITICT OT TTT Tri rrr Tre Tr Four catalogs available telling how to improve operation 


of furnaces, ovens, hesters and boilers. 


66 HOMESTEAD VALVE MANUFACTURING CO.............. REFERENCE BOOK 


NO. BBaB. wc ccccccsecs Complete facts available on Homestead lever-seald valves. 
GS TRICE APD BOs Bit, Cy Bee ccccscsiccconseces Serer. BULLETIN 104-C......Gives full details and prices on Hunt valve couplings. 
GB INDUSTRIAL GRAR MANUPACTURING CO. oc ccvcccccccccccccccsccesccccecccccess Pictorial trip through the Industrial Gear plant is avail- 
able. 
69 JONES FOUNDRY AND MACHINE CO., W. A.............CATALOG 70..........Describes herringbone speed reducers. 
ek i i. od 2. ee cin ee Caen dee bass see bdbend bande db6ebbebebeee6atens Catalog gives detailed descriptions, engineering drawings 
capacity tables and photographs. 
FE OTT CTT TCC UTE COT TTC TTTTCCCT TE OTT BULLETIN AC-149..... Gives further data on Lintern aire-rectifier. 
a een ed dene keds eeneet usseesens<s én BULLETIN DS-102..... Tells the full story of Magor air dump cars. 
Se oe ae aegis be eee eines eene dhesenetadeeesehedsacaas -Catalogs available on Medart cold finishing machines. 
ee) ae eee rene en deenseeeseeoesedeesetecebededne at Descriptive bulletin available on thermit welding. 
75 MINNEAPOLIS-HONEYWELL REGULATOR CO. 
re ee he ke ee as gad b eed seed aes abeebeamedenetseosannd Catalog gives complete information on the Electr-O- Line. 
nr i in. «sa oc beesGeedeeeenechendeeaceds FOLDER F7993........ Tells about Oakite’s new pre-paint cleaner. 
77 PITTSBURGH LECTROMELT FURNACE CORP............ BULLETIN 7. .cccceccves Gives further data on lectromelt furnaces. 
TB POLE POU ANCED REACIIIIINES Ge occ cccccccccccccccccccccenccocccosccccececs Catalog available on flexible couplings. ' 
79 RELIANCE ELECTRIC AND ENGINEERING CO........... BULLETIN C-2001..... Contains complete data on type ‘**T’’ heavy-duty d-c 
motors. 
BD Be BS Da ccc cccecccccnsccccccnstevccsccccseseccescees BULLETIN 3100........ Describes Square D’s new safety switches. 
ee ee ig, Gis oc nc cccvccectccssseseeseccennes BULLETIN S@7........ Gives complete description of properties of Tayco-40 
silica cement. 
es cata ee cee pe eR eher seers heneneeeebes eee bacdekeskeeneeendesenaes Illustrated literature available on Truflo fans. 
ee es GHEE ec oc he ccc dsvvescccceesscnccccces BULLETIN MU-131....Gives full information on the proper lubrication of elec- 
tric motors. 
84 MACKINTOSH-HEMPHILL CO... 2... cc ccc cence cc ceeececens BULLETIN 2175....... Tells a more complete story of the capabilities and con- 
struction features of Mack-Hemp rotary straighteners. F 
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Cities Service Heat Prover is ap 
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gives correct reports on any type and size of 
furnace. Quickly, accurately and fully it lets 
you know how much fuel may be going to 


For the Metal Fabricating Industry— 
a complete line of petroleum products that includes: 





waste; whether there are combustibles, or ex- 
cess oxygen to cause troubles like scaling; 
what combustion losses are due to useless 
heating of excess air. Corrections can then be 
made for added production efficiency. You can 
profit by this check-up service. Ask about 


arrangements. 
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Chillo Cutting Oils 

Trojan Greases 

Trojan Gear Oils 
Pacemaker Compressor Oils 


Pacemaker Hydraulic Oils 
Optimus Cylinder Oils 

Q-T Quenching & Tempering Oils 
Pacemaker Turbine Oils 






For complete details, mail coupon today and receive your copy 


of “Combustion Control for Industry.” 


...1T’S FREE 


CITIES SERVICE OIL Co. 

Sixty Wall Tower, Room 1023 
New York 5, New York 
“Combustion Control for Industry.” 
Name 
Company 


Address 


QUALITY PETROLEUM 


Please send me, without obligation, a copy of 
























RELIANCE LYPE ‘T’ 
HEAVY DUTY D-C. MOTORS 


Wherever motors must meet rugged service requirements, Reliance 
Type ‘T’ Heavy Duty D-c. Motors are right in their element! 
Designed, engineered and constantly improved to satisfy the re- 
quirements specified by users, these dependable motors have proved 
their amazing endurance in steel mills, in underground mines and 
in countless other industrial applications. 


All-steel frames give maximum strength. Other features: thorough 
insulation of armatures and field coils by Reli-X varnish treatment; 
extra-strong commutators to assure capacity for overloads of current 
and speed; cast bronze brush holders to provide and maintain 
accuracy for peak performance; precision bearing design . . . “you 
can’t grease em wrong’’. Write today for new Bulletin C-2001 con- 
taining complete data on these rugged, heavy duty Type “T’ D-c. 
Motors available from 3/4 to 1000 horsepower for constant or 
adjustable speed. 


Sales Representatives in Principal Cities 





RELIANCE incinttaine co. 
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Only YALE gives you fluid-drive for 
smooth, powerful operation—longer 
truck life: 

Now you can get the same efficient 
power transmission used in expensive 
passenger cars, Smooth, full power at 
any speed—even fully loaded on ramps! 
No jerky stops and starts—you can work 
in closer quarters, cut down load break- 
age, reduce driver fatigue, save tires, 
lengthen clutch life 3 to 6 times! 

Only YALE gives you this extra- 
power combination—hypoid gear- 
ing—65HP engine: 

Here is a newly developed power team 
that can handle capacity loads, steep 
grades, heavy road shock day after day 
in any weather—and still stay on the 
job with an absolute minimum of 
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“down time” for maintenance! 


Only YALE gives you all these ex- 
clusive money-saving features: 
Sealed automotive type hydraulic 
brakes give greater safety. Shockless 
steering provides easy “passenger car” 
control, Cold drawn, precision aligned 
uprights assure smooth, even lifting. 
Every vital part, in fact, has been de- 
signed and developed to give you more 
truck for your money. 

Now, get your own on-the-job 
proof: 

Now, when manpower, time and pro- 
duction are at a premium, is the time 
to see for yourself how much more this 
YALE gas fork truck can do for you. 
Write for all the facts today. 


Capacities up to 10,000 pounds 
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THE YALE AND TOWNE MANUFACTURING CO. 


Department No. 342 


Roosevelt Boulevard & Haldeman Avenue 


Philadelphia 15, Pa. 


1 am interested in cutting my materials handling 


costs. 








Please have your local representative call 


on me, 


Please send me FREE detailed literature. 


Here’s proof that YALE gives more for your money! 


























MATERIALS HANDLING DIVISION 





' AtWestern Brass Mills, too, 
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95% OF ALL METAL PRODUCED 
HERE AT EAST ALTON PASSES 
THROUGH THIS TANDEM MILL 


One hundred mill runs daily to produce “‘tailormade’”’ brass, 
copper, bronze and nickel alloy sheet and strip —that’s the 
job assigned to rugged Bliss four-high mills at Western Brass 
Mills. Equipped with precision controls and adjustments to speed 
changeovers, Bliss mills work round the clock at Western plants 
in East Alton, Illinois and New Haven, Connecticut, delivering 
smooth-surfaced sheet and strip, true to gauge. 

Performance-tested material-handling devices specially en- 
gineered by Bliss for Western Brass Mills, a division of Olin 
Industries, Inc., include pay-off reels, coil entry conveyors, 
sticker guides, tension reels, roller conveyors, Billy rolls, coil 
hoists and many others. 

Your metal production, ferrous or non-ferrous, may benefit 
from new Bliss equipment—rolling mills and accessories, hot or 
cold. There’s a good chance that Bliss engineers, who created 
many of the metal-producing industry’s “firsts?? will have the 
right answer for you. 


E. W. BLISS COMPANY « General Office: CANTON, O. 
ROLLING MILL DIVISION: SALEM, OHIO 











Bliss Meets Exacting Standards 


Bliss Coiler coils metal on the first 
= ) pass at .365”. 
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yf" BARS ARE REDUCED 
TO .O57" ON THIS 
BREAKDOWN MILL 





Reversing finishing mill— Bliss four-high with two tension 
reels, Billy rolls, coil hoists with V-type conveyor rolls and 
stripper plate. 





Finish rolling brass strip—this Bliss four-high mill 12” x 34” x 34” Tension reel with belt wrapper for 
has pay-off reel (left) and tension reel (right), V-type roller con- heavy and light gauge coils illustrates 
veyor and coil transfer. equipment for efficient handling. 
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YOU'LL GET ACCURACY 


plus SIMPLICITY 





Check These Unique Features! 


Control adjustments are completely 
independent, making “‘tuning in”’ a 
process very simple. 

Manual control may be accom- 
plished from the relay. 

Plug-in chassis simplifies wiring 


and servicing. 


Design is completely electronic, has 
no motor driven resistors. 


Can be used with a variety of in- 
strument slidewire resistance values. 


Compactness and integral mounting 
permit the placing of two instru- 
ments with relays on one panel. 


Has widest range of control adjust- 
ments obtainable. 


Write for Catalog! 








WITH THE 


Zlecte @ fine 


ELECTRIC PROPORTIONAL CONTROL RELAY 


Now You can attain the desired degree of accuracy 
dictated by your process . . . your product. The 
Electr-O-Line with automatic reset makes it pos- 
sible . . . delivers a steady modulated heat input . . . 
in a unit of simplified design and construction that 
adds new compactness and convenience to precise 
proportional control. It may be used as an integral 
part of any ElectroniK electric proportional con- 
troller, or as a separate element for modernizing 
existing installations. 


A check of the list of its unique features will prompt 
you to call in your local Honeywell engineer for a 
discussion of how the Electr-O-Line can help im- 
prove your process. Branch offices in more than 80 
principal cities of the United States, Canada and 
throughout the world. MINNEAPOLIS-HONEYWELL 
REGULATOR Co., /ndustrial Division, 4464 Wayne 
Ave., Philadelphia 44, Pa. 





Honeywell 


INSTRUMENTS 
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N-B-M BRONZE CASTINGS 


for higher steel mill production...lower costs! 








Custom-engineered alloys — plus close foundry 
control — insures longer, more economical service 


Longer life means less down-time . . . actual 
dollar-savings in the operating costs of your 
mill. You specify longer life when you specify 
N-B-M Bronze Castings . . . because of this 
important 3-Way Service offered by National 
Bearing Division: 

Research . . . that in case after case has developed 
new alloys that roll up new tonnage records. 


Engineering . . . that results in new and better 


designs to help solve old maintenance and pro- 
duction problems. 


Facilities .. . for close foundry control that insures 
sound, dense castings—as-cast or machined to 
any degree of finish you desire. 


From huge screw-down nuts to a complete line 
of Cored and Solid Bars for small bearings and 
bushings, put this 3-Way Service to work in 
your mill! 


| All types of Manganese, Aluminum, Nickel and High Tensile Bronze Alloys 
... produced to your specifications or from our own service-proved formulas 


NATIONAL BEARING DIVISION 


COMPANY 
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4936 Manchester Avenue « St. Lovis 10, Mo. 


PLANTS IN: ST LOUIS, MO © MEADVILLE, PA, © NILES, OHIO © PORTSMOUTH, VA. © ST. PAUL, MINN. © CHICAGO, ILL. 
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you can BE SURE.. te is 
VW estinghouse 








Looping pit in the world’s fastest strip pickling 
line, and shown beyond it, the pickling tanks. 


Simplified schematic drawing of the pickling line 
and the Westinghouse equipment that drives it. 


s a B 
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The world’s fastest strip pickler 


CAN YOUR NEXT JOB USE THE KNOW-HOW 





THAT ENGINEERED ITS ELECTRIC DRIVE? 





You may not be considering strip pickling lines 
right now. But the know-how that engineered 
the drive for this one can make your next installa- 
tion a better one, whatever it may be. Here’s how 
it met this problem. 

The mill wanted a line to turn out 50,000 tons 
per month in 30,000-lb. coils. That meant an 
exit speed around 600 fpm, 20% faster than any 
other line in existence. Four or five hot-rolled coils 
would be fed in for each emerging coil. So to 
allow for time required in shearing, welding, and 
trimming the ends, the entry speed had to be 
1400 fpm. 


So these were the basic requirements: 
1. Build a drive that keeps speed constant in the 
pickling zone to keep quality uniform. 2. Main- 
tain constant rates of acceleration and deceleration 
in the entry side so that a high-production, con- 
tinuous operating cycle could be established. 
3. Provide fast acceleration and deceleration to 
minimize idle time at the entry end. 


Westinghouse answered the needs with a 
three-stage adjustable-voltage drive regulated by 


ROTOTROL, the master electrical intelligence. 
The first-stage motors, supplied by one M-G set, 
drive the uncoiler, scale-breaker, shear, welder, 
trimmer, and pinch roll—the strip passing 
through each in turn. Strip then enters the loop- 
ing pit. The second-stage motors, supplied by a 
second M-G set, drive the pinch rolls on either 
side of the pickle tank. The third stage drives the 
exit end of the line: a second shear, side trimmer, 
oiling rolls and final coiler. 


The three-stage drive gives the needed speed 
differential AND speed control. Moreover the 
line is easy to operate since all operations, includ- 
ing shearing, welding, and trimming are at least 
semiautomatic. 

It took the combined efforts of the mill, the 
equipment builders and Westinghouse to en- 
gineer this line. The electric drive is a result of 
this company’s lifetime of intimate contact with 
the steel industry. And it can pay off on your next 
job. Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pa. )-94845 


EQUIPMENT FOR 
THE STEEL INDUSTRY 
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means tailored to your crane needs 


When you buy a crane, you want dependable building — to serve your needs exactly. 


service for many years to come. Your P&H “Job And here’s a fact worth remembering: P&H 
Engineered” crane will be built to meet your Cranes are sold and serviced by factory-trained 
requirements to insure dependability...ample men — not agents. 


, . Write for your copy of 
reserve capacity eee adequate service factor . 


‘ P&H Magnetorque* is the greatest ad- Bulletin C-39 describing 
maximum safety. All P&H electrical equipment vancement in AC crane control in the P&H Magnetorque control. 


is designed and built by P&H for crane service past 40 years. Ask about it. 
— not adapted for it. *T. M, of Harnischfeger Corporation for electro-magnetic type brake, 


“Job Engineered” is an Added Value which OVERHEAD 


comes with P&H’s 65-year experience in crane- CRANES 
" 4455 West National Avenue 
EXCAVATORS @ OVERHEAD CRANES @ HOISTS @ Milwaukee 14, Wisconsin 


RC WELDERS AND ELECTRODES L ST Zz 
quant AND TRUCK ‘anme ° ameek snauee ° ane ensaets HAR NI Pagar’ E G ER 






PRE-ASSEMBLED HOMES 


———d 


OVER 17,000 P&H CRANES SERVE AMERICAN INDUSTRY...-FAR MORE THAN ANY 


At the blast furnaces and open hearths, oxygen 
plays an important part. Furnace-tapping 
with the oxygen lance—oldest use of oxygen- 


cutting in steel plants—still saves time and 


Help on th 
lot and Heavy Joh 


reduces hazards. 


Ingots requiring 200 hours for mechan- 
ical “parting” have been split with 
the Oxwe._p C-45 heavy-duty blow- 
pipe and then machined in 14 hours 
total time. 


The deseaming blowpipe, equipped 
with the OxWELD starting-rod feed, 
has reduced conditioning costs more 
than 50 per cent. 


eo 


Cutting the hot top off this 26-inch 
forged slab with the C-45 blowpipe 
took less than 10 minutes and left the 
slab end square and undeformed. 


Draining furnace salamanders by 
oxygen-lance tapping has reduced 
furnace down-time more than three 
weeks in some steel plants. 


LINDE service engineers who co-operate closely with the steel industry — 


have combined experience, knowledge, and practical “know-how” to 


help make better steel, faster, and at lower cost. 


LINDE engineering service is always available to LINDE customers 


through the nearest LINDE office. 


The terms “Linde” and “Oxweld 
and Carbon Corporation. 


are registered trade-marks of Union Carbide 





LINDE AIR PRODUCTS 


A Division of Union Carbide 


and Carbon Corporation 


30 East 42nd St., New York 17, N. Y. [ig Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY. LIMUPED. Toronto 




















Says the Superintendent of a large Process Industries Plant: 


peaking hor ou men, | 


ek ke 


‘2 HOMESTEAD 
: LEVER-SEALD VALVES- 


¢ They Operate Easily 
® Give full flow almost instantly 
@ They’re Stick-Proof 


© They last 3 to 4 times longer than 
other valves” 


————————EEE | 





This plant’s experience is typical of that of thou- 
sands of other users, and tells why Homestead 
Lever-Seald Valves have been first choice for 
more than 18 years for services where corrosive 
fluids, slurries, abrasives, or extremes of temper- 
ature or pressure cause ordinary valves to fail. 


Homestead Lever-Seald Valves are stick-proof; 

require less maintenance; and the means for 

easy turning under all conditions, is built right 

into the valve. We can furnish them in stainless 

steel, steel, iron, brass or alloys to meet your 
needs; sizes 114” to 10”; for pressures from 

vacuum to 1500 lbs. 


Write for valve reference book 
No. 39-3. No obligation. 


HOMESTEAD VALVE MANUFACTURING CO. 


“Serving Since 1892’’ 
P. O. BOX 21 CORAOPOLIS, PA. 
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Oxygen cuts 


electric furnace 


melting costs 


over $2,000 per month 












Clarence Nolan and W. R. 


Lysobey, Airco Technical Sales Rep- 


resentatives, were called in and sug- 
gested a series of test heats using Airco 
oxygen. On the basis of these tests, it 
was found that the cost of Airco 99.5% 
pure oxygen is about the same as the 
iron ore it replaced . . . but, the savings 
in ferro manganese, heat time, elec- 
trodes and power were appreciable — 
amounting to more than $1.00 per ton 
melted on a monthly tonnage of about 


2,000 tons. Furthermore, the high 


WEHR STEEL COMPANY, 
of Milwaukee, Wisconsin, wanted to 
compare the refining of acid electric 
steel using oxygen with that of their 
usual method — the use of iron ore. 
They hoped to reduce refining costs 
without affecting the quality of the 
finished steel. 


quality of the steel was maintained. 

Additional savings were also enjoyed 
when the problem of handling and stor- 
ing iron ore was eliminated. 

The Wehr Steel Company was most 
pleased with these results and have 
adopted oxygen refining of acid electric 
steel as standard practice. 

For technical assistance on this 
unique refining process or a copy of 
our folder “Oxygen In The Electric 
Furnace,” please write to your nearest 
Airco office. 


Air REDUCTION 


AIR REDUCTION SALES COMPANY + AIR REDUCTION MAGNOLIA COMPANY 
AIR REDUCTION PACIFIC COMPANY 


REPRESENTED INTERNATIONALLY BY AIRCO COMPANY INTERNATIONAL 
Divisions of Air Reduction Company, Incorporated 


Offices in Principal Cities 
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More news about 
— > 
AIRCO 
—— Ss 

steel mill processes 


ACETYLENE SMOKING 
ELIMINATES HYDROGEN TRACES 
ON STEEL SURFACE 


\ leading steel mill, after experimenting on 
more than 2,000 molds of various sizes, plans 
to use acetylene ingot mold smoking in all 
molds that will be used for the pouring of 
“Tool Steels”, “Electric Furnace Steel” 
“Acid Open Hearth Steel”, and “Roll 
Foundry Steel”. They claim that steel poured 
in molds —and treated in any other way 
than by acetylene smoking, show traces of 


hydrogen in the surface of the steel. 


THE ECONOMICAL WAY 
TO CUT HEAVY SCRAP 
TO CHARGING BOX SIZE 


Today, Airco offers steel men outstanding 
oxyacetylene cutting methods for easy and 
economical handling of heavy scrap. Prac- 
tically any heavy scrapping job can be 
handled . regardless of size, shape or 
location... with: 


@ the oxyacetylene torch, plus oxygen lance. 
Buttons, ingots, and similar large chunks 
can be cut to size in any position without 
initial handling. 


®@ machine gas cutting. Where crane facilities 
are available, this set-up is ideal. All it 
requires is a heavy-duty cutting torch 
mounted on a standard Airco No. 40 


Radiagraph or a Travograph. 


@ the oxygen lance. Where extremely large 
sections, such as open hearth spills and 
huge ingots are to be cut, the oxygen 


lance should be used. 


All this is just another example of how mod- 
ern Airco oxyacetylene equipment is helping 


steel mills slash time and costs. 
* * * 


Air Reduction supplies Oxygen, Acetylene 
and other industrial gases . . . Calcium 
Carbide ... and a complete line of gas 
cutting machines, gas welding apparatus 
and supplies, plus arc welders, electrodes 
and accessories. Ask us about anything 
pertaining to gas welding and cutting, and 
arc welding ... we'll be glad to help you. 
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Major Advance in Electric Control 
Increases Production From Industrial Operations 


With production demands reaching toward fresh all- 
tine highs, this new P.A.T.’50 Control comes at the ideal 
time to help thousands of firms increase the output of 


their industrial furnaces. Here's why: 


This Control has something that’s brand new. \t acts on 
the speed of swings in furnace load, as well as on their 
size and permanence. Thus, if temperature changes 
gently, it is gently nudged back into line. But if it starts 
off briskly—as when the furnace door is opened- 
P.A.T.°50 reacts briskly. The faster the change, the fur- 
ther P.A.T.'50 moves the fuel valve. Then, at the instant 
this action begins to head off the change, the Control 
starts backing away. By putting on the brakes it brings 
temperature back in line smoothly, rapidly. 


This ‘Rate Action” increases production because it re- 
duces the length of time a furnace is off temperature. It 


means more heats per week. 


P.A.T.’50 is the Only electric positioning control with 
Rate Action. It’s a unique L&N contribution to auto- 
matic regulation. 


Also, Proportioning and Reset Actions are more re- 
sponsive than before. These two components have always 
been vital to automatic control, and of course continue so 


They stop the normal, every-day temperature swings 


which are started by changes in the size and permanence 
of the furnace load. 


When we gave I.A.T. its third component of rate 
action—and introduced it in this "50 model—we were 
able also to increase the sensitivity and range of adjust- 
ment of proportioning and reset components. The result- 
ing improvement in control action shows up at all times, 
but especially when temperature is being stubborn—try- 
ing to edge away from the control point, or to level off 
incorrectly. Even without rate action, P.A.T.’50 would 
do a better-than-ever job. But with rate action, results 
are far superior to any previous electric control. 


The News is in the Control Unit. Everything new in 
P.A.T.’50 is in the Control Unit—the device in center of 
above illustration which is usually mounted below the 
Speedomax or Micromax Recording Controller, and 
which links that instrument to the fuel-valve-driving 
mechanism. In line with our policy of making improve- 
ments readily available to users of our equipment, earlier 
installations of P.A.T. Control can be converted to 
P.A.T.50 by replacing the Unit and making. slight 
changes in the Controller. The new Unit is fully elec- 
tronic—has no moving parts except two hermetically- 
sealed relays. 


l‘or complete details, contact our nearest office, or write 
us at 4942 Stenton Ave., Philadelphia 44, Pa. 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


LEEDS & NORTHRUP CO. 





Jrl. Ad ND4-33(1) 
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Available for heavy duty mill and crane service in 5 to 265 
horsepowers. Also available in the following modified forms— 
separately forced ventilated — protected self-ventilated — back 
geared. Bulletin SL620-1A gives details. 








& In developing this great new motor, C-W 
engineers have achieved a design that con- 
forms to AISE standards, but. packs more 
power into each standard size frame—as 
much as 33% more! 

And like a true champion, the Elliott 
C-W Mill Motor can take it as well as dish 


it out. It’s more than a match for the heavy 


overloads, the reversing strains and the 
punishing continuous duty of the toughest 
mill service. 

When you need a mill motor—whether 
for replacement or for new drives—it will 
pay you to get the motor that, size for size, 
gives you the most power —the Elliott 
C-W 600 Series. 


GET FULL DETAILS IN THIS NEW BULLETIN 


It explains the exclusive features that 
give the C-W 600 Series Mill Motor 
extra power — make it extra easy to 
maintain—give it extra long life. Write 
for Bulletin SL620-1A— 

Address, Dept. I, Elliott Company, 
Jeannette, Pennsylvania. 


Crocker-Wheeler AC and DC motors and generators range from 
1 to 200 hp or kw. Larger Elliott motors and generators are built 
by the Ridgway Division in Ridgway, Pa 

Cw-21 


CROCKER-WHEELER DIVISION 


Ampere, N. J. 


BRANCH OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES 


ELLIOTT Approved SERVICE SHOPS COVER THE COUNTRY 
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You produce more tonnage 


with 


EXCLUSIVE WITH ALLIANCE Our new 12-ton 
low-type open hearth Charging Machine has spring- 
loaded pitman so, if the charging box pushes up on 
scrap in furnace, the trolley’s front wheels won't lift off 
rails. Trolley always has sufficient tractive power to re- 
tract the peel and box from furnace. The spring-loaded 
pitman also prevents shock when peel is lowered to 
engage charging box. 


EXCLUSIVE WITH ALLIANCE Bridge girders of Alliance’s new 
Charging Machine consist of two wide, flanged I-beams welded to 
form a box section. Between webs of this box section diaphragms are 
welded at intervals of 3 ft., plus other welded reinforcements. 


EXCLUSIVE WITH ALLIANCE Machinery deck plate extending 
full length of bridge between main girder and outrigger girder rein- 
forces main girder laterally and keeps Charging Machine square under 
all operating conditions. 


Charging Machines 


e OH Charging Machine is operat- 


lay in one of the nation’s leading steel plants 


EXCLUSIVE WITH ALLIANCE Stabilized, shock-absorbing wheels 
operate at rear end of trolley. Two of these wheels engage the lower 
rail; two adjacent wheels engage the upper rail. Wheels are held in 
contact with respective rails by means of springs. When load is en- 
gaged and disengaged at end of the peel, shock which normally occurs 
at end of trolley is absorbed by the spring suspension. Consequently, 
shock to the operator is minimized. 


EXCLUSIVE WITH ALLIANCE On eight-wheel bridges, the four 
trucks located at corners of the bridge are equalized to accommodate 
any irregularities in the track, 


EXCLUSIVE WITH ALLIANCE The new hydraulic lock rod gives 
operator finger-tip control and eliminates laborious work ordinarily 
connected with lock rod operation. 


EXCLUSIVE WITH ALLIANCE All gears (including track wheel 
gears) are fully enclosed and run in oil. 


This Charging Machine was built by the world’s largest builders of the world’s largest cranes. Alliance 


leads the field with its heavy material-handling equipment. Contact Alliance for your requirements. 


THE ALLIANCE MACHINE COMPANY 


MAIN OFFICE 
ALLIANCE, OHIO e¢ 


PITTSBURGH OFFICE 


1622 OLIVER BUILDING, PITTSBURGH, PA. 


LADLE CRANES + GANTRY CRANES + FORGING MANIPULATORS » SOAKING PIT CRANES » STRIPPER CRANES » SLAB AND BILLET 


CHARGING MACHINES © OPEN HEARTH CHARGING MACHINES + SPECIAL MILL MACHINERY © STRUCTURAL FABRICATION 
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A more complete story of the capabilities 
and construction features of Mack-Hemp 
Rotary Straighteners is told in the new 
bulletin 2175 —write for a copy, and for 
a list of users of M-H Straighteners in 
the size required for your operations. 
Address Machinery Department, Mack- 
intosh-Hemphill Company, Bingham & 
9th Streets, Pittsburgh 3, Pennsylvania. 


straighten to precision tolerances, 


end-to-end 


finish without leaving spiral scores, cuts, 


or rub marks on exterior surfaces 


VEMLOVE end bends from 


cut-length stock 


LNCVEASE efficiency of straightening operations by 


Saving time and improving surface finish 


reduces setting-up time 


reduces roll wear 
me RISS 


eliminates large straightener-roll inventories 


ama TAGS 


cuts Operating power costs 


















































Four ways to cut ingot 
car maintenance costs... with 
TIMKEN’ bearings 


"mnt of these typical 
Timken® bearing ingot car ap- 
plications you choose, you can be sure 

of extra operating advantages and a 

minimum of maintenance. Timken 

bearings keep cars rolling smoothly, 

reduce starting resistance 88% of that 

a of friction bearings. Thrust washers 
or thrust bearings are unnecessary. 

Axle wear is eliminated. Lubricants - 

are retained longer. 


Thanks to the precision manufac- ea 
: : ied Ze ; 
mae + ture and smooth surface finish of Y 




















Timken bearings, friction is mini- 
mized. The tapered design of Timken y 
bearings permits them to take any V oy 
combination of radial and thrust ae “GY 
sh loads, entirely eliminating the need 
for thrust washers or auxiliary thrust ONE THREE 


bearings. And because Timken bear- 
ings are case-hardened and made 
from Timken fine alloy steel they 
take even the toughest shock loads. 
Lubrication time and material costs 
are reduced due to the tighter closures 
permitted by the close tolerances of 
Timken bearings. 











The many advantages of Timken 
bearings have been proved time and 
time again in all types of railroad 
applications. No other bearing has : 
so much to offer... no other bearing 
is so fully proved. Our Engineering 
ia Staff will be glad to help you solve 
your bearing problem. Write The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address, 
“TIMROSCO”. 


: | : 2 This symbol on a product means 
| a its bearings are the best Two FOUR 
































NEW ENGINEERING 
JOURNAL OFFERED! 


529 PAGES! Includes new, tech- 
nical information on bearing ap- 
plications available nowhere 
else. Especially helpful to design 
engineers. Gives bearing dimen- 


sions, Capacities, selection and TIMKEN 


mounting data. For a copy, write TRADE MARE BEG U & PAT OFF 
y 1 head 
The Timbo Roller Beating | TAPERED ROLLER BEARINGS 


Company, Canton 6, Ohio. 


ies 












hy 
NOT JUST A BALL) NOT JUST A ROLLER C—) THE TIMKEN TAPERED ROILERC— BEARING TAKES RADIAL) ANO THRUST--@)— LOADS OR ANY COMBINATION ~[8)— 
1 71 
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DABLE MILL CONTROL 


y Sv CLARK 


Here are a few examples of CLARK Mill Controls. 


There are many others for every type of mill- 
auxiliary and processing-line drives. 


In steel and non-ferrous mills all over the country 
CLARK engineered controls provide reliable, low- 
maintenance trouble-free operations. 


From ore to finished products CLARK controls help 
speed production. 


Make your next job CLARK CONTROLLED .q@@@ | 
a? ay 
oe f ? 
aie ae 


>t 








Coke Pusher Control 


Wire Block Control Shearing Line Control 


tHe CLARK CONTROLLER co. 


/ 
NEERED ELECTRICAL CONTROL + 1146 EAST 152N° STREET, CLEVELAND 10, OHIO 
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[wo substantial leaders in serv- 
ice to the metals industry throughout 
the free world ... Edgar E. Brosius 
Company, Inc. and Salem Engineer 


Merged for ing ( ompany, have now joined 
, a 


hands in order 1 [ ot rreate! 


' 


service to their custome! Che large 


ind « ipable consulting and indus- 
- trial furnace designing staft of Salem 
h tt is now immeasurably strengthen- 
e el Service ed by the mec inl equipment 
manufacturing Ca] Brosius, 
whereas, the b] 
plant machin 
Brosius have mat bri int new 


to you partners tO assist then ipropos 


is this merger of taientt you can 
now call upon new Salen Brosius. 
Inc. with complete nfidencs 
whether your ne 
smallest of furnac 


tion of the 







Pittsburgh 15, Pa. 


Affiliates: Brosius Division, Pittsburgh 15, Pa.; Salem Engineering Division, Salem, Ohio; 


Engineering Co., Ltd., Milford nr. Derby, England; Salem Engineering (Canada) Ltd., Toronto, Canada 
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All four towers of the bridge are necessary, of course; none is of 
minor importance. De Laval engineers are skilled in seeing that all 
four fundamentals of steel mill lubrication are built into every Lubrica- 
tion System to assure dependable lubrication performance at all times. 











Sometimes the mill requirements dictate a completely engineered 
system, designed just for that mill. Sometimes, as in the case of smaller 
mills, a De Laval Unilube System is all that is needed. The Unilube is 
a self-contained unit with circulating capacities of 1 to 40 gpm. 


The four fundamentals of De Laval design are: 


1 PURIFICATION OF LUBRICATING OIL 


De Laval Oil Purifiers, furnished as part of the design where possible, 
are permanently piped to the system to permit centrifugal by-pass purifica- 
tion of the lubricant in service. The Purifiers remove water and fine solid 
contaminants. 


2 PROPER SELECTION OF PIPE SIZE 


The proper selection of pipe size is important to provide efficient lubri- 
cation. All De Laval Systems are designed to keep the pressure drop due 
to line friction at a minimum, and to insure a streamline flow. 


3 CORRECT METERING OF LUBRICANT 


De Laval Systems stress supplying each bearing and gear mesh point 
with exactly the right amount of lubricant. A constant streamline flow of 
lubricant in the correct quantity and pressure must be maintained at all times. 


@ EFFICIENT TEMPERATURE CONTROL 


De Laval Systems incorporate a constant control of the lubricant tem- 
perature both winter and summer. By the use of efficient heating or cooling 
facilities, a continuous flow of lubricant at the correct temperature and 
viscosity is maintained. 





THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, N. Y. 6 427 Randolph St., Chicago 6 


DE LAVAL SALES & SERVICE, INC. 
447 Fourth Ave., Pittsburgh 19 
DE LAVAL PACIFIC COMPANY 
61 Beale St. San Francisco 5 
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last a long time 


....fequire little 
maintenance 
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T E essential parts of the bearing are simple 
and few in number . . . making a compact unit that 
can be easily removed from the roll neck. 












































The bearing operates on a film of oil which has 
tremendous load carrying capacity, hence there is no 
wear. The load is distributed over a large area with 
no points of concentration, so fatigue failures of 
bearing parts are unknown. 
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The operation of a bearing under hydro-dynamic 
lubrication results in an extremely low coefficient 
of friction and low power requirements. 
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The absence of wear in the radial bearing and 
the close control of axial roll movement afforded by 
the thrust bearing, permits the rolling of both sheets 


and sectional products within extremely close toler- 
ances. 
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May we tell you more about the success of 
Morgoils on new or existing mills? 
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MORGAN CONSTRUCTION CO. 


WORCESTER, MASSACHUSETTS 


English Representative: |nternational Construction Co 


56 Kingsway, London W C. 2, England 
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Our steady growth is due to satisfied customers whose lubrication problems 


~swniem LEADOLENE 














Through constant research and sound expansion 
policies Brooks has grown from a humble beginning 
to a position today as one of the country’s major 
compounders of industrial lubricants. This history 
of three-quarters of a century of progress we owe to 
the good will of our customers. In recent years, 
when expansion has been particularly extensive, the 
greatest part of our growth has come from existing 
customers who have been well satisfied with the 
exceptional service of Brooks extreme pressure 
lubricants. By devoting 100°, of our research, 
engineering and production facilities to only one 
thing—-the compounding of industrial lubricants— 
we hope to continue supplying engineering service 
and lubricants for the tough jobs in industry. 


Write . . . for this new 24-page booklet 
which describes the business policies 
and background of our company, and 
includes many case histories which 
show how Brooks extreme pressure 
lubricants are serving industry. 


/ EXECUTIVE SALES OFFICE 
Pittsburgh, Pa. 
DISTRICT SALES OFFICES: 
Cleveland, Ohio Pittsburgh, Pa. - Girard, Ohio - Detroit, Michigan 
Chicago, Illinois - Middletown, Ohio - Hamilton, Ontario - Toronto, 
Ontario « Steubenville, Ohio - Outrement, Quebec - Birmingham, Ala. 
WAREHOUSES: 


Pittsburgh, Pa., Sharon, Pa., Farrell, Pa., Cleveland, O., Youngstown, O., 
Chicago, Ill., Birmingham, Ala., Hamilton, Ont., Santiago de Cuba 


THE BROOKS,OIL CO. 


Since 1876 


Pittsburgh 12,;.Pennsylvania 
Cleveland, Ohio 


*LEADOLENE ... the “I. P. Lubricant”’ 
(Indestructible pH-ilm) .. . 
for Industrial Needs 


Hamilton, Ontario 
Warehouses: In Principal Industrial Cities 
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RADIANT CONVECTOR 
FOR COILED STRIP STEEL ANNEALING 
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ENGINEERING @o., Inc. 


20005 WEST LAKE ROAD - CLEVELAND, OHIO 
Telephone ACademy 1-4670 


INDUSTRIAL FURNACES * RADIANT TUBE HEATING * HEAT TREATING PROCESSES 





Low Voltagé side. Note 
arrangement of bus 
bars. 


12,000 Kva Furnace 
Transformer, 3 Phase, 
60 Cycles, Water 
Cooled. High Voltage, 
12,000 Volts. Low Vol- 
tage ranges from 375 
down to 200 Volts, or 
full capacity. Maxi- 
mum Low Voltage line 
current 34,600 Am- 
peres. High Voltage 
brought out with six 
bushings for star con- 
nection to obtain a 
lower range of low 
voltages. 


Interior of tank 
showing arrange- 
ment of copper 
water cooling tubes. 


High Voltage side. 
Pennsylvania’s 3 
Phase straight line 
tap changer mount- 
ed above core and 
coil unit can be 
quickly and easily 
inspected and main - 
tained through 
cover manholes. 
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Recently installed 
12,000 KVA Furnace 
Transformer 
raises total of 


PEXASY EN AMA 
PUR AACE 


PRANSFORMERS 


in service 


MULLAON 


When this 12,000 Kva Furnace 
Transformer was put into service, 
it brought the total installed Kva 
of Pennsylvania Furnace Trans- 
formers to over 114 million Kva. 


The successful operation of Penn- 
sylvania Furnace Transformers 
and their industry-wide acceptance 
indicate that Pennsylvania engi- 
neers fully understand the problems 
of electric furnaces and their rela- 
tion to furnace transformers. 





a Pennsylvania TRANSFORMER COMPANY 


CANONSBURG, PENNA. - Greater Pittsburgh District 
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Stent y, but ruthlessly (even as you are 
reading this) rust is gnawing away at machines, 
tanks, fences, pipes, fire escapes, metal sash, stacks 
—every rustable metal—inside and outdoors! 


To protect your investment—to keep every 
possible pound of new steel for the defense pro- 
gram — to make all rustable metal surfaces last 
longer—adopt? rust control with RUST-OLEUM as 
an important part of your maintenance program. 


RUST-OLEUM stops rust! Its tough, pliable, 
rust-resisting film gives excellent protection that 
prevents rust losses under many difficult rust- 
producing conditions. 
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RUST-OLEUM 


RUST-OLEUM can be applied even over rusted > 


sufaces. It is not necessary to remove all the rust. 
Just use wire brush and sharp scraper to remove 
rust scale and loose rust. Economical and easy to 
use because no sand blasting or chemical pre- 
cleaning is required. 


RUST-OLEUM can be obtained promptly from 
Industrial Distributors’ stocks in principal cities 
of the United States and Canada. Anticipate your 
needs and order now! For complete catalog see 
Sweet's, which also lists your nearest source of 
supply, or write on your company’s letterhead 
for full information. 


RUST-OLEUM CORPORATION 
2442 Oakton Street, Evanston, Illinois 4 
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“Rigid Economy Mon!” 


Available in aX 
ae] Re) ie 


aluminum and white. 
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There is no standard crane suitable for every 
requirement. Nearly every job has its peculiari- 
ties requiring a crane tailor-made to exactly 
fit the need. Cleveland has had 50 years 
experience in all types of cranes, engineering 
and building them to meet the customer's 
requirements precisely. 


THE CLEVELAND CRANE & ENGINEERING CO. 
1131 East 2897TxH Sr., WickLiIFFE, OnI10 


CURVELAND GRANES 


Mopern Act-Wetpeo Steer Mitt Cranes 








TEEL industry earnings for 1950 are showing a 
S} substantial increase over 1949 figures. United 
States Steel Corp. reports net income at $215,337,655, 
about 30 per cent above 1949, while Jones and 
Laughlin reports a net of $39,744,000 for 1950, more 
than 70 per cent above 1949. Other companies who 
have reported to date show, for the most part, in- 
creased earnings 30-50 per cent over 1949. Almost 
every company experienced record sales volume in 
1950. 

Earnings for 1949 were, of course, penalized by 
the six-week strike; 1950 earnings benefited from 
record levels of production, but do not reflect wage 
and price increases made toward year-end. . 

Based on sales revenue, however net income in 
1950 is only of the order of 7 or 8 per cent—quite 
low in comparison with other industries. 
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UST because progressive education has de-em- 

phasized the old three R’s, don't think they are 
totally gone. Now, at 25, it’s Romance; at 35, it's 
Rent; and at 65, it’s Rheumatism. 
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AST month this department expressed wonder at 
the apparent equanimity with which big industry 
was going along with inflationary processes and 
granting substantial wage increases even before they 
were requested. Now that price-wage freeze has 
come, we can’t help but wonder if the moves were 
calculated to hurry it along. While it is true that 
freezes do not get at the root of the matter, they will 
restrain inflation somewhat, and meanwhile, perhaps 
effective taxation, monetary and credit measures will 
be set up. And certainly, the freeze will eliminate 
much of the ground for labor-management disputes. 
Incidentally, however, it looks as though a political 
heat wave is already at work on the freezes. 
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\ eo rather drastic roll-back on scrap prices, 
amounting to some $8 or $10 per ton, will bring 
about something of a shortage—and probably a lot 
of conversion deals that may take on a grayish tinge. 


* 


CORRESPONDENT sends us a very simple 
iN method for figuring your cost of living. Simply 
take your total earnings and add 10 per cent. 

Another tells us that a necessity is something you 
cannot get along without, but do, while a luxury is 
something you ought to get along without, but don't. 
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And the Wall Street Journal defines ‘‘middle class’’ 
as those who manage to live in public as the rich do, 
by living in private as the poor do. 

t seems no one can live on what they earn, but 
everybody does. 
= 


rs December this page stated that the steel industry 
expansion would make obsolete the 110,000,000 
ton annual ingot capacity then announced as the goal 
for the end of 1952, and that unannounced plans point- 
ed toward a capacity of 120,000,000 tons per year by 
that time. Announcements made since that time indi- 
cate an expansion of more than 21,000,000 tons in 
annual capacity, which will give an annual capacity 
of 121,000,000 tons of ingots by the end of 1952. 

There are still more plans on the drawing boards, 
and the figure may go even higher. 
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worst thing about the future is that it seems 
to get here so much quicker than it used to. 
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oe an has apparently made a discovery—per- 
haps unwittingly—that should really revolution- 
ize the steel industry. According to a newspaper item, 
the Ohio State Board of Tax Appeals ruled that blast 
furnaces that make steel are personal property—not 
real property. Such furnaces should really make 
history. 

Incidentally, the basis for the ruling, the board 
said, is because blast furnaces can be moved and are 
good only for one purpose. 
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Wi co should make excellent representatives 


to Congress. They’re so good at introducing 
bills into the house. 
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F this page strays from the field of iron and steel, 
please blame it on columnitis, a disease that seems 
to creep up on all who are responsible for regularly 
filling up nice white paper with ink. Eventually, all 
columnists start to crusade about something or other, 
and all become experts on everything, no matter 
how foreign to their field. Some even try to tell every- 
one else how to run their business, even when their 
own is no shining example. Of course we wouldn't 
do any of these things if we didn't really know what 
we're talking about. 
A 


AX SKED to name the books most helpful in his life, 
one practical mind answered: ‘‘Mother’s cook- 
book and father’s checkbook.”’ 


a 
\yWy* have tried to be charitable about Margaret 


Truman's singing, but after another hearing, 
we're inclined to agree with those who wonder how 
she got out of the church choir. We believe that she 
is a fine, gracious girl, but we think her father owes 
an apology to that music critic in Washington. 
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T’S too bad that so little thought comes out of 


television in proportion to the thought put into its 
development. 
a 


Wwe comes from W. Trinks that up in Fayette 


county they’re serving Truman beer—no head 
on it. 
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REFRACTORIES ENGINEERING AND SUPPLIES, LTD. 





Tayco-4Q 


PROLONGS LIFE 
OF WORLD’S LARGEST 
ELECTRIC 
FURNACE ROOF! 


The mill which produces alloy steel in the 
world’s largest direct arc electric melting fur- 
nace, basic practice, is using Tayco-40 silica 
cement to prolong roof life. Formerly, silica 
bricks and shapes were laid dry and then 
grouted with ordinary silica mortar. 


The Melt Shop Superintendent and Masonry 
Foreman report the following about easy-to-use 
Tayco-40: 


@ The smooth trowelling properties of 
Tayco-40 make it easier to fit silica bricks 
or shapes in place with thin, well-filled 
joints. 

® Eliminates the necessity of precision cut- 
ting on the job. 

® Prevents silica bricks and shapes from 
slipping or falling out of the roof when in 
service. 


® Tayco-40 will hold spalled or broken ends 
of brick in place. (Tayco-40 contains no 
sodium-silicate, is not air-setting and ce- 
ramic bond does not begin to form below 
1800° F.) 

®@ Definite improvement in roof life; roofs 
withstand rougher handling. 





Exclusive Agents in Canada: 


Hamilton and Montreal 
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100 ton direct arc furnace roof bonded with easy-to- 
use Tayco-40 Silica Cement. Alloy steel being melted. 


FOR THE OPEN HEARTH .. . The majority 
of steel mills in the United States are using 
Tayco-40 to improve the life of silica open- 
hearth furnace roofs. Practical experience has 
proved that roofs bonded with Tayco-40 last 
longer and can be patched more effectively than 
those which are laid dry and then grouted with 
a watery slurry of ‘‘silica clay’’ or mortar. 


TAYCO-40 is especially recommended for 
bonding super-duty silica bricks and shapes, 
since it is essentially a high silica cement, con- 
taining less than 0.50% of alumina. The soften- 
ing point of Tayco-40 is nearly as high as that of 
the best grades of silica or super-duty silica brick. 


Complete description of properties and other 
interesting data are given in Bulletin No. 507. 
We shall be glad to send you as many copies 
as you need. 


Refractorers to industry since 1864. 





> CHAS. TAYLOR SONS: 


MANUFACTURERS OF REFRACTORIES © CINCINNATI * OHIO « U.S.A. 
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“BY ALL INDUSTRY 







Field Service 
Engineering 
Service 


Pip your guide 
when you specify 
ball and roller bearings 
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Over the years, products acquire a value 
above and beyond their mechanical 
qualities—4 value prov 
acceptance throughout industry- This is 
especially tru mre ball and roller 


e Oo alo 
bearings, preferred by all industry for one OF 


ht good reasons. 


more of e1g 
preference 
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SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
_ manufacturers of SKF and HESS-BRIGHT bearings. 
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»eeto get your production going faster 


Lectromelt Furnaces even the BIG babies - 
are completely assembled and mechanically oper- 
ated here on our erection floor at Pittsburgh. 
This means they go together faster in your plant 
and you get into production without loss of time. 
Lectromelt considers the power supply and 
regulating apparatus as important as the furnace 
itself. They'll even help engineer your materials- 
handling equipment. Both are additional reasons 
why Lectromelt Furnaces get going on produc- 


tion faster and at lower cost. 





Melting, refining, smelting and reduction have 
been carried on for many years efficiently and 
economically with Lectromelt Furnaces. Our engi- 
neers will help put them to work for you. For 
Bulletin No. 7 telling you more about these 
furnaces, write Pittsburgh Lectromelt Furnace 


Corporation, 310 32nd Street, Pittsburgh 30, Pa. 


Manvfactured in . . . CANADA: Lectromelt Furnaces of Canada, Ltd., 

Toronto 2... ENGLAND: Birlec, Lid., Birmingham . . . SWEDEN: Birlec, 

Elektkougnar A/B, Stockholm ... AUSTRALIA: Birlec, Lid., Sydney. . . 

FRANCE: Stein et Roubaix, Poris ... BELGIUM: S. A. Belge Stein et 

Roubaix, Bressoux-Liege .. . SPAIN: General Electrica Espanola, Bilbao . . . 
ITALY: Forni Stein, Genoa. 


TWENTY FIVE 
POUNDS 





MOORE RAPID 


WHEN YOU MELT... > 








10, 


ONE HUNDRED FIFTY 
TONS CAPACITY 
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STATISTICAL ANALYSIS OF OPEN HEARTH DATA 


....mumerous modern statistical tools 
are available to the open hearth operator 
to help him in evaluating his operating 
data.... 


A AS a result of the rather free interchange of ideas 
among open hearth operators over the past ten years, 
plus the shifting of personnel, the analysis of open 
hearth operations has become rather stereotyped. One 
sees just about the same set of records kept in prac- 
tically all shops of a given type, and interpretations of 
these are almost identical. In addition, the evolution of 
the traditional methods of analysis of such data has 
resulted in the almost total reliance on averages of 
data. Much confidence has been placed in the some- 
what miscellaneous collection of large masses of figures 
and the computation of their averages. Things are quite 
comfortable as long as these averages remain where 
management “thinks” they should. However, these 
averages seem to have a habit of not staying put, and 
when they move into a region which someone “con- 
siders” too high or too low, things start to happen. The 
operator is usually at the mercy of these averages, 
which never tell him what he is doing, but only what 
he has done. 

Fortunately, there are relatively simple methods 
available for the analysis of such masses of data and 
these also provide much additional information for the 
guidance of decision. Let us examine a few of these and 
see what modern statistical analyses can do to elim- 
inate “guesstimation,” replace “thinking and consid- 
ering” with-specific and factual answers. Let us see how 
such analyses and interpretations can be simply con- 
verted into clear avenues for action. 

Figure 1 shows one of the simple forms of analysis 
known as the Frequency Distribution; it shows how 
often something happened and the magnitude of that 
occurrence. In this instance, scrap charging times for 
all furnaces in a given shop in a specific month were 
grouped in convenient intervals of time. The percent- 
age of the total heats falling in each class interval was 
calculated and plotted. In this illustration, the inter- 
vals are shown as above and below the average time for 
the month, but could just as readily have been shown 
as the actual time in minutes. The solid line shows the 
arrangement of times which existed in the first, or 
study period. It will be noted that the curve was wide- 
spread and flat, had no pronounced peak, and indicated 
a tremendous variation in scrap charging times. This 
type of curve is known by analysts to be most unsatis- 
factory and abnormal. 

This scrap charging phase of operations was then 
vigorously attacked. A subsequent period of one month 
was similarly calculated and plotted; this is the broken 
line on Figure 1. It so happens that the average scrap 
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By WADE R. WEAVER, Director 
Steel Conservation and Quality Control 
Republic Steel Corp. 
Cleveland, Ohio 


charging time was identical in the two periods yet 
surely everyone will agree that performance in the sub- 
sequent month is to be preferred over that in the study 
period. The cases at the extreme ends, both very short 
and very long scrap charging times, have been con- 
siderably reduced; there is now a pronounced peak to 
the curve indicating greater consistency and uniformity 
of operations. Improvement has been made, yet an 
examination of merely the average of the times in the 
subsequent period would indicate efforts toward im- 
provement had been to no avail. 

Practically any of the day-to-day data resulting 
from open hearth operations can be so treated and con- 
verted into a picture of this type. It is a simple opera- 
tion, not complicated or time consuming, and can be 
readily performed by any clerk. “But,” it will be said 
“that is still only history; it tells what has happened 
and not what is happening.” This is true, but an equally 
simple technique known as the Control Chart to be 
discussed below will present a picture of the day to day 
progress. 

Figure 2 shows a frequency distribution of the sizes 
of heats tapped from furnaces of identical size and mak- 
ing the same grades of steel, for a period of one month. 
The average heat size (201.3 tons) might be “consid- 
ered” satisfactory as based on past history, but a quick 
look at the curve tells quite a different story. The 


Figure 1— Chart shows distribution of scrap charging 
time. The dotted line indicates a much better charg- 
ing procedure even though the average may be the 
same as that of the solid line. 


DISTRIBUTION OF SCRAP CHARGING TIME 
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Figure 2— The chart shows the distribution in the sizes 
of the heat for a one month period. 


spread is from 150 to 230 tons; the curve slopes steeply 
down in the high tonnage range where there are prac- 
tical limitations to heat size, but it tails off gradually 
into the low tonnage range. This latter is a reflection 
of the attitude that “an occasional small heat is to be 
expected and does not hurt much.” How frequently 
these “occasional small heats” are occurring and “how 
small” a heat should be expected to be is the crux of 
this problem. 

In this case there were 41 heats below 187 tons in 
size, a figure which the correct analysis of these data 
indicates to be the smallest heat which should normally 
be expected, and if these 41 heats had been of only 
average size the shop would have produced 900 tons of 
additional steel during the month. 

This improved condition could not have been 
achieved merely by efforts to increase the average heat 
size. Heats which are too large are more undesirable 
than heats which are too small. The emphasis must be 
on controlling variation in heat size and in attaining 
this the aim should be to eliminate the small heats and 
work toward the highest possible percentage of “stand- 
ard” size heats. It is important that supervision have 
some criterion to judge what is “too small” or “too 
large” in order to have a picture of progress and it is 
here that the value of the Control Chart is evidenced. 

The same data have been arranged in control chart 
form in Figure 3. The upper portion of this chart shows 
the average size of five consecutive heats as each point 
continues chronologically from day to day. The lower 
portion shows the range, or variation from largest to 
smallest within the corresponding group of five heats. 
The center lines (solid) represent average conditions 
from the previous period (judged satisfactory) and the 
broken lines are upper and lower “expectancy” limits. 
As long as conditions continue to run along as they 
formerly did, no average of five heats should be ex- 
pected to go either above the upper line nor below the 
lower line for averages, nor should an individual range 
point be expecied to fall above the range limit. If this 
does occur, or if a concentration of points appears close 
to these limit lines, something has changed and condi- 
tions should be investigated at once. 

Examination of Figure 3 will show that things went 
along about as expected until the 21st group. Here the 
range suddenly went “out of control” indicating greatly 
increased variation in size from one heat to the next. 
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Note, also, the concentration of “averages” near the 
lower limit line and that they finally went “out of con- 
trol” on the low side. These low points are the cause for 
the long tail on the low side of the frequency distribu- 
tion in Figure 2. If the control chart had been main- 
tained daily during the production, and if supervision 
had taken action when action was indicated, (about 
the 20th group) these abnormally small heats could 
have been eliminated and the average heat size for the 
month increased 2.8 tons. Thus, the importance of var- 
iability rather than average as a determining factor in 
results, is clearly shown. 

This control chart is likewise simple to construct, 
requires no specialized training and can be performed 
by anyone with a knowledge of eighth grade arithmetic. 
It is really a refinement of the familiar and over-used 
“running record” chart. In this latter type of chart, 
individual readings are plotted rather than averages 
and ranges of small sub-groups as is done in the control 
chart. As a result, much important information is too 
frequently hidden. 

A specific grade of steel, produced in rather consider- 
able tonnages in a given shop, developed surface 
troubles in the billet stage. All the “well-known” causes 
were examined with no apparent success while the poor 
surface was becoming worse. Figure 4 shows the char- 
acteristic running record chart on pouring tempera- 
ture, a factor of recognized importance. Very little 
worth-while information can be, or indeed was, de- 
duced from this chart. This same set of data, however, 
when treated in control chart manner as in Figure 5 
and compared to prior history when the surface was 
relatively good, (the average and expectancy lines) 
immediately brought out the facts. The variation in 
pouring temperature from heat to heat masked the 
slowly increasing trend, and had the control chart 
method of analysis been in effect action could have 
been taken in time to prevent the bad surface which 
resulted when the pouring temperature finally exceeded 
tolerable levels. Just incidentally, a downward modi- 
fication of pouring temperatures actually cleaned up 
the trouble. 

From day to day, week to week, month to month, as 
time goes on, averages of open hearth operating data 


Figure 3— The control chart which shows sizes of five 
consecutive heats shows more clearly when something 
unusual happens. 
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Figure 4— The pouring temperature of individual heats 
is given by this chart. 


vary considerably. Some of this variation is due to 
random causes; some of it may be due to a gradual, 
but unintentional and unnoticed change in individual 
performance; some of it may be due to intentional 
efforts to alter a given situation. The amount that an 
average may vary due to chance causes alone is some- 
times surprising and it is therefore advisable to have 
an accurate appraisal of such chance variation in order 
to avoid erroneous, and frequently embarrassing con- 
clusions. A tool to evaluate these changing conditions 
is available and is called significance of differences. It 
provides the means for indicating just what part chance 
has played in the changing level and with what degree 
of confidence the difference can be attributed to specific 
causes. These tests are quite adaptable to a large var- 
iety of situations, but require a little specialized train- 
ing to execute, being somewhat more complicated than 
the frequency distribution or control chart techniques. 

Table I is a tabulation of the analysis of scrap charg- 


TABLE | 


OBSERVED DIFFERENCE ONL Y-TO-BE-EXPECTED OO0S THAT DIFFERENCE 


PERIOO ABOVE OR BELOW 12" PERIOD DIFFERENCE DUE TO CHANCE ONLY 
‘ —_— — — 
2 —17 MINUTES 13.2 MINUTES 1 INS 
3 +8 MINUTES 12.6 MINUTES 2 1N 3 
7 —47 MINUTES 12.7 MINUTES <' IN 100 


The significance of difference between periods of scrap 
charging times is illustrated in this table. 


ing times in four weekly periods. In the first, or study 
period, a frequency distribution of times was made 
which indicated the average was high and the var- 
iabilitvy great. A campaign was instituted to “reduce 
scrap charging time” and the average for the second 
week was 17 minutes lower. Everyone was satisfied 
that their efforts had been rewarded, though the im- 
provement was small, and the campaign was extended. 
In the third week the gain of 17 minutes in the second 
week was lost, plus an additional 8 minutes, for a total 
loss in the third week over the first of 25 minutes. How 
could this be? 


IRON AND STEEL ENGINEER, FEBRUARY, 1951 


Analysis of the data by different techniques showed 
that if, in the second week, scrap had continued to be 
charged identically as in the first week, a difference of 
13.2 minutes in the average, either up or down, could 
be expected merely due to chance variations in indi- 
vidual heat charging times. Further, it is a 1 in 5 chance 
that the observed difference of 17 minutes improve- 
ment was due to random variation. Since, in order to 
be significant, this chance would have to be at least 1 
in 20, it was decided that the method of attack in the 
second week had possibly resulted in no real improve 
ment. This was borne out when similar methods used 
during the third week resulted in an even higher figure 
than in the first week. Analysis here shows that a dif- 
ference, up or down, of 12.6 minutes in charging time 
could have been expected due to purely random, chance 
causes and further, that it is a 2 in 3 chance that the 
change in average was merely fortuitous. 

Accordingly, a new method of attack was selected 
for the fourth week and an improvement over the study 
period of 47 minutes in the average resulted. Calcula- 
tion now shows that the chances are 99 in 100 that the 
improvement was not due to chance but to the action 
taken. A further test was applied and frequency distri- 
bution of times in the fourth week plotted. Although 
the average time was reduced, the significant change 
was in variation of scrap charging times from heat to 
heat. The next logical step would be to set up a control 
chart to show the day to day progress and level so that 
immediate action may be taken to keep things “in the 
groove.” No doubt supervision did have something to 
do with the improved figure in the second week, but 
the variability of the system was so great that no per- 
manent improvement could be attained until this was 
substantially reduced. 

Another very common problem in analyzing open 
hearth data is the study of relationships. Operators are 
constantly faced with determining the relationship 
between fuel rate and furnace life, per cent of hot metal 
in the charge and tons per hour, per cent of limestone 
charged and heat time or final sulphur, and a hundred 
or a thousand other such relationships. The conven- 
tional method has been to plot values representing the 
characteristics to be studied on graph paper and draw, 


Figure 5 — This chart shows the trend of pouring temper- 
atures much better than that given in Figure 4. 
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A. CHARGE SCRAP START CHARGE TO FINISH CHARGE SCRAP 


B. CHARGE HOT METAL FINISH CHARGE SCRAP TO FINISH CHARGE 


HOT METAL 
C. WORKING FINISH CHARGE HOT METAL TO TAP 
D. IDOLE TAP TO START CHARGE 


Figure 6 — Bar chart shows one division of total heat time. 


by inspection, the line which seems to represent the 
best relationship. A more advanced method is to de- 
termine these lines by mathematical calculation, a 
technique known as correlation. Sometimes these are 
straight lines, sometimes curved. 

It is a well recognized, but not sufficiently well ap- 
preciated or understood fact, that the study of such a 
simple relationship is, in reality, not simple at all. 
There are many other variables affecting final sulphur 
other than the limestone charged; many things may, 
and probably do, have a much more pronounced effect 
on furnace life than fuel rate. For this reason it is all too 
frequently quite misleading to draw conclusions from 
the apparent relationship existing between fuel rate 
and furnace life and ignore all the other variables that 
are known to exert a pronounced effect and which were 
undoubtedly exerting their respective effects to vary- 
ing degrees concurrent with the variations of fuel rate, 
the item under study. 

Is there a way by which we can include the varying 
effects of several of these variables, or perhaps all of the 
recognized ones, and then sort out the individual and 
independent effect of each one by itself, excluding the 
effects of all the others? Yes, there is such a tool and 
itis known as multiple correlation. As a simple example, 
if we should study the relationship existing between 
tons per hour and (1) scrap charging time, (2) pounds 
of limestone charged, (3) per cent of hot metal charged, 
(4) sulphur in the hot metal and (5) fuel rate, the 
results obtained by this multiple correlation analysis 
would show the specific effect of any one of the 5 var- 
iables on tons per hour, independent of the effect of 
any of the other four. 

This is quite an involved and complicated tech- 
nique, impossible of execution without some highly 
specialized training. Until recently it was also ex- 
tremely laborious, but certain technological advances 
in methods and equipment have shortened it mater- 
ially. There are two definite phases involved; first, the 
mathematical computation and second, the useful in- 
terpretation. The first has been available for years, but 
the second has been noticeably lacking. Obviously, any 
mathematical result must be interpreted so that it can 
be intelligently used by operators. The mathematician 
has a woeful lack of practical open hearth operating 
experience, and the mathematical procedures have not 
been readily available to the operators. 

Let us examine the potentialities of this tool to assist 
in solving a problem of universal interest to all open 


56 


hearth operators and one which practically defies solu- 
tion except by the use of this specialized technique. 

Everyone is interested in reducing total heat time. 
The correct approach to this is a study of the variability 
of heat times. If we knew what combination of events 
resulted in short heat times, what caused long heat 
times, and if we could eliminate or materially reduce 
the number of long ones, life in an open hearth shop 
would be a much happier one. Suppose we examine this 
variability situation a little. 

Figure 6 shows one rather common and logical way 
of dividing up the total heat time, charge to charge. 
Variations in period A will depend on many factors 
such as furnace size, amount of scrap charged, physical 
nature of scrap, charging box sizes, type of fuel and 
rate of firing, transportation and other charging facili- 
ties, number of furnaces charging at one time, ete. 
Period B will vary according to the amount of hot 
metal being charged and availability of same, ladle 
size, condition of furnace and charge at time of adding, 
etc. It would take a long time to enumerate the known, 
or suspected causes of variation in Period C and simi- 
larly for Period D. Every operator has his own ideas 
about these various factors; there is reasonable agree- 
ment on some, but violent disagreement on others. 
What are the facts? Again, the correct approach is a 
study of the various factors responsible for variations 
in elapsed time of these individual periods, or similar 
periods, and the relationships existing between those 
factors affecting an individual period, as well as the 
relationships between the periods themselves and the 
effects of these relationships on total heat time. 

Data were collected for a period of time, by indivi- 
dual furnace, and analyzed. A study of the relation- 
ship of the periods A, B, C and D to total heat time was 
made to determine the ranking order of importance 
that their respective variations had on the variation 
in total heat time. This data is tabulated in Table IT. 


TABLE Il 
EFFECT ON FURNACE NUMBER 
VARIATION 
JL 2 3 & 5 & yd 
MOST 
IMPORTANT ¢ o A A 8 A ¢ 
NEXT MOST 
IMPORTANT A A ¢ C A 8 8 
THIRD MOST 
IMPORTANT 6 ¢ 8 D ¢ 0 A 
LEAST 
IMPORTANT o 6 0 6 0 ¢ 0 


The relative importance of four periods in total heat time. 


It will be observed that the same period is not of pri- 
mary importance on all furnaces and that a specific 
period changes its position of importance from one fur- 
nace to another. 

A “conventional” analysis was made on one furnace, 
showing merely the apparent relationship between each 
period, separately, and the total. This indicated the 
scrap charging period to be the major offender, yet 
when analyzed by the multiple correlation method the 
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Figure 7 — It may be desirable to break down heat time 
into more refined sub-divisions. 
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effects of various combinations which existed were 
eliminated and it was found that actually the idle 
period was greatest in importance. 

A little study of operating conditions along the fore- 
going lines will quickly develop some interesting, and 
perhaps hitherto unsuspected facts. A probable logical 
conclusion will be that some further refinement in divi- 
sion of total heat time is indicated. For example, as in 
Figure 7, the original period B might be divided into 
B-1 and B-2; period C might be further sub-divided 
into C-1, C-2 and C-3, etc. As things become more and 
more complicated the absolute necessity for some 
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P. E. Haglund: The frequency curve in Figure 1 
brings out a pertinent story that cannot be disregarded. 
Hard and fast figures to prove the point are difficult to 
produce, but with a little imagination, it is a good pic- 
ture of a bad and a good condition. 

Disregarding the extremes on either side of the aver- 
age, a better picture to my mind is evident. You will 
always have conditions in an open hearth creating 
extremely short and especially long charging times due 
to accidents, break-downs, and other problems at- 
tributed to the human element. To make the picture 
more clear, draw lines representing 1144 hours below 
and 1% hours above the average. During the first 
month of the study period, roughly 64 per cent comes 
within that range. After corrections have been at- 
tempted, 91 per cent comes within those lines. The 
facts are evident that more uniformity in charging time 
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mathematical process to keep our thinking straight 
becomes apparent. 

The result of such studies will undoubtedly evolve 
optimum working ranges for the various periods. It 
may develop, for example, that it is undesirable to re- 
duce a specific period to too low a point, because of 
the adverse effect this would have on some following 
period, thus resulting in an overall increase in heat time, 
a net loss. This is a virtually untouched field and offers 
promise of very lucrative returns. 

To sum up, there are numerous modern statistical 
tools available to open hearth operators to aid them in 
a more rapid and factual evaluation of operating data. 
Some of these are extremely simple and easy of execu- 
tion; others are moderately involved, and some are 
highly technical and laborious. Immediate use could 
be made of the simple ones by any open hearth oper- 
ator. These would lead to an appreciation of the some- 
what technical ones and a realization of their value to 
progress. The universal results, if properly handled, will 
be the substitution of fact for opinion, the establish- 
ment of definite bench marks, an improved and sharper 
knowledge of what a process or part thereof can be ex- 
pected to do, the high-lighting of the most important 
factors, and the spot-lighting of the trouble spots, thus 
enabling supervision to make the best possible use of 
their time and effort, the cracking of the tough prob- 
lems and finally, and most important of all, an easier 
and happier lot for melt shop supervision. 


has been established and nothing I can think of will 
lead to a more satisfactory lime-up-carbon. 

An ideal lime-up-carbon is very important to both 
increased production and improved quality. Let us 
analyze this statement. I do not believe many would 
disagree with me, but that the tapping weight would 
be improved in uniformity. The charge to tap time 
would be improved, and consequently, the scouring 
of the bottom and banks would be on the decrease. 
There is a relationship between the time of the heat 
and the tapping temperature. This would be decidedly 
improved. Also, an improvement in qualtty could be 
expected. Questionable quality is very often the result 
of either too high or too low a lime-up-carbon. 

It is safe to say that anything that will lead to a uni- 
form charge to tap time will be a decided improvement 
in open hearth operations. Just imagine tapping heats 
in 11 or 12 hours with greater consistency to compare 
with a condition that will produce one heat in 8 hours 
and the next in 16 hours. 

The picture the frequency curve portrays is not com- 
plete, however. It does not give you tons per hour per 
furnace. No allowance is made of the speed of each in- 
dividual furnace. The physical make-up of the scrap 
piles from month to month is overlooked. Good or bad 
layouts of the charging floor does not get any attention. 
All the above variables and many others are argu- 
ments against this frequency curve, but it does set up 
a new line of thinking from averages to frequencies of 
occurrence, and that, I sincerely hope and believe, will 
have a tendency to improve both quantity and quality 
of our open hearth steels. The importance of variability 
(instead of averages) cannot help but get more atten- 
tion in the future. 
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Mark J. Geigel: I wish to point out that, in every 
open hearth, this method of calculation is being used 
very extensively. Of course, I can only speak for our 
company but I am sure other companies operate under 
similar techniques. The most extensive user of distri- 
bution curves is the melter. He does not actually have 
a chart plotted, but when he makes his additions of 
manganese and carbon, a distribution curve appears in 
his mind. He does not take an average of heats that he 
has made in the past, but he considers all the condi- 
tions, such as large heat vs small heat, high oxidation 
vs low oxidation, tapping conditions, margin of error 
in sampling, etc. These high and low figures are his 
upper and lower control limits. He then tries to make 
his additions to meet the center of these limits to hit 
the specification. 

As Mr. Weaver has pointed out, it is very helpful to 
the open hearth superintendent to keep the size of 
heats uniform. The use of control charts alone for 
known variables is not always enough to give a com- 
plete picture for cause and effect. For this reason, at 
our plant, the superintendent is given certain low and 
high figures which he uses for a yardstick, these figures 
having been determined by distribution curves, mul- 
tiple correlations, and the like. In the case of heat size, 
we have limits of 150-170. As the superintendent looks 
over his 24-hour report, he, too, has a control chart in 
his mind, knowing that too many heats below 155 
means lost tonnage and too many heats around 170 
means lost tonnage through thimble chunks. 

Another application of distribution curves was very 
helpful at the Campbell open hearth. We are fortunate 
in getting about 20-25 heats out of a steel ladle lining. 
By careful observation and the use of distribution 
curves, we are able to take advantage of the wearing 
of the lining. We increase the size of the heat charged 
according to the number of heats on the lining. The 
use of average heat size would have never given us this 
bonus tonnage, whereas distribution curves made it 
very apparent. 

In conclusion, I believe that the use of statistics, dis- 
tribution curves, control charts and multiple correla- 
tions are very useful tools with which to set up prac- 
tices in the open hearth. However, the open hearth 
operator must exercise extreme caution in the use of 
this tool. There are about 20 known variables that 
affect one item, production. Since these variables are 
all interrelated, a thorough knowledge of the problem 
from the standpoint of metallurgy, costs, etc., is neces- 
sary to get workable results. The wise operator sets up 
his standards with statistics, and then knowing the 
limits with which he wants to work, spends his time in 
the shop to see that the job is being done. It is often 
quite hard to tell whether theory, mathematics, or 
horse sense is the proper tool to use. 

Harry S. Clark, and R. Guthrie: Mr. Weaver's paper 
offers a method of attack on open hearth problems that 
have long been recognized. We have been working on 
improving our scrap-charging time continuously, and 
have managed to develop a certain amount of control 
over the segregation of scrap as was reported in R. 
Fiens “Scrap Preparation,” Iron and Steel Engineer, 
Nov. 1949, p. 96. 
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We are using the frequency curve in our open hearth 
as a means of alerting supervision to the variations in 
scrap charging time that is encountered, and find it 
highlights the condition very well. 

Statistical methods and graphical presentation of 
results are being applied in our quality control pro- 
gram as a means of highlighting variables that cause 
trouble in subsequent operations. This is accomplished 
by Bar-X charts on a turn basis and a monthly trend 
chart. These charts are located at the operation, and 
show the operators their score each day as compared to 
the other turns. These are proving to be a definite aid 
to supervision in two ways: 

1. Alerting them to the trend of conditions existing 

in their operation. 

2. Showing the men what is required and arousing 
their interest and pride in a job well done. 

Ralph H. Gelder: The subject of statistics is like that 
of safety, it concerns all of us whether we are metal- 
lurgists, open hearth operators, mill operators, safety 
advisors, etc. The list of those concerned with statis- 
tics would read like a list of all management and super- 
visory personnel in your plant. 

There are three principal steps which must be taken 
in any statistical procedure in order to obtain the maxi- 
mum amount of contained information. They are: (1) 
the collection of the data, (2) the analysis of the data 
collected, and (3) the interpretation of the results. All 
of us are familiar with and use the first step in this pro- 
cedure which is the collection of the data. The next two 
steps are those in which practices vary widely and are 
the ones with which Mr. Weaver is most concerned in 
his discussion. Too often the full amount of informa- 
tion contained in a set of data is never uncovered be- 
cause sound statistical methods were not used in an- 
alyzing it. 

I am in hearty accord with Mr. Weaver's excellent 
presentation and can add little to it except to say that 
we use it every day. In metallurgical work, it is fre- 
quently necessary to deal with voluminous amounts 
of data from which it would be almost impossible to 
obtain any result at all without the use of statistics. 
Every problem which is presented to us, and which is 
reducible to numerical values, is analyzed statistically. 
This statistical analysis sometimes may be no more 
than a simple numerical average, but sometimes it may 
involve a complicated multiple correlation study. 
Therefore, it is vital to us to always have available peo- 
ple who are capable of dealing with statistical methods. 

The best statistica] analysis possible is of no prac- 
tical value unless use can be made of the results ob- 
tained. This brings into the front of the picture the 
position of the operating man, because he is the one 
who must put the results into actual practice. It has 
been our experience that most operating men have been 
very receptive to statistical methods if they have been 
given concrete evidence of the benefits obtained by 
them. ; 

Mr. Weaver has chosen some excellent examples to 
indicate the value of statistics over that of simple ob- 
servation of the data; however, it is difficult to realize 
how much valuable information has been lost until a 
statistical program has been inaugurated in your plant. 
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BLOOMING MILL PRACTICES 


By D. W. LLOYD 
General Superintendent 
Youngstown Sheet & Tube Co. 


Youngstown, Ohio 


.... to reduce surface defects requires 
close cooperation and study by all depart- 
ments in the steel plant... 


A IN the past decade a great improvement has been 
made in rolling mill design and layout. Material on this 
subject is available in trade magazines, technical papers 
and texts. It is therefore the object of this paper to dis- 
cuss a problem which still continues to confront rolling 
mill operators. It is the problem of determining the 
source of surface defects and their control. These 
sources have been divided into four groups: (1) open 
hearth, (2) soaking pits, (3) rolling mill, and (4) con- 
ditioning yard. It is quite often impossible to determine 
the cause of defects from a postmortem examination 
of the semi-finished product, as defects from different 
causes may appear identical. If such a defect occurs 
continually, it is necessary to set up experimental pro- 
cedure and obtain samples in the various stages of 
operation. From these samples the initial formation of 
the defect can be observed and possible corrective 
measures indicated. 

The effect of open hearth deoxidation practice and 
pouring pit practice will be discussed in connection 


Figure 1— Curve illustrates how increasing sulphur in- 
creases crack rating. 
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with the formation of surface defects and sub-surface 
defects. 

Poor practices in soaking pits and reheat furnaces, 
such as overheating, underheating, uneven ingot tem- 
peratures and the effect such practices have on the 
product will be discussed. 

The rolling mill is responsible for defects of a me- 
chanical nature, such as overfills, underfills, laps, 
scratches, shearing, etc., which necessitate condition- 
ing in the semi-finished product. 

The conditioning yard must remove the above men- 
tioned defects that are present in the bloom or slab 
and at the same time produce a surface which will 
process satisfactorily in the subsequent rolling or form- 
ing. 

In view of the many sources of defects, it can be 
readily seen that their control is a problem of major 
importance. Probably the most difficult to control are 
those which originate in the open hearth. 

No discussion of surface quality in semi-finished steel 
can be presented without first considering defects or 
weaknesses inherited from the open hearth by the roll- 
ing mill. Outstanding in this respect is the effect of 
sulphur on surface cracks. Figure 1 is a correlation be- 
tween sulphur content in two grades of steel and the 
relative amount of cracking that occurred in the bloom- 
ing mill rolls. This data merely reviews again the char- 
acteristic effect of sulphur on hot shortness. 

M. Tenenbaum‘!’* has indicated that: “Sulphur 
forms sulphides with both iron and manganese. In 
steels with a low manganese to sulphur ratio, consider- 
able free iron sulphide appears in a brittle inclusion net- 
work or film distributed throughout the grain bound- 
aries. The melting point of iron sulphide is relatively 
low (2170 F). The sulphides of iron and manganese are 
mutually soluble, and form eutectic mixtures with their 
oxides. When the ratio of manganese to sulphur exceeds 
7 to 1, the characteristic pattern of free iron sulphide 
can no longer be detected under the microscope. In- 
stead, a higher melting double sulphide with manganese 


* Numerals refer to Bibliography at end of article. 
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Figure 2— Good pouring practice reduces surface defects 
markedly. 


forms. This latter sulphide appears in globular form 
rather than in an intergranular network. 

“It has been postulated that on reheating hot short 
steels to working temperatures, the iron sulphide film 
or network disintegrates or fuses in the grain bound- 
aries. The application of the hot working force then 
results in the hot short cracks.” 

With the sulphur problem becoming increasingly 
important, as a result of higher sulphur raw materials, 
the necessity for good soaking pit practice becomes 
apparent. 

Poor teeming conditions contribute greatly to sur- 
face defects which may or may not be removed by con- 
ditioning. Opinions have been expressed that defects 
resulting from a tilted nozzle are never completely re- 
moved. Heavy scabs on the mold walls formed as a re- 
sult of running stoppers, canted nozzles, or umbrella 
shaped pouring streams, not only form a laminated 
structure on the surface of the steel, but also form blow 
holes under the surface of the ingot, as a result of the 
reaction between the oxidized surface of the scab and 
the carbon in the molten steel as it rises over the scab. 
This same reaction occurs with good nozzle conditions, 
if molds are not well covered with suitable mold coat- 
ing, and the small splashes that are always present ad- 
here to the mold wells instead of dropping back into 
the ingot body. 

Mold scabs tend to occur, particularly on the butt 
of the ingot, as a result of the initial splash when the 
pouring stream hits the base of the mold or stool. Some 
success has been reported in the use of larger size noz- 
zles, which by increasing the rate of rise, tend to reduce 
the oxidizing time of these splashes. The effect of pour- 
ing pit practices on finished product is shown in Figure 
2. Outside defects increase considerably as pit practice 
becomes worse. 

The two sketches of Figure 3 show an ingot obtained 
from a heavy gouged mold and the resulting defect in 
the bloom. In rolling this type of ingot, normal draft 
becomes excessive, as the butt of the ingot approaches 
the rolls. As this section is reduced, the outside fibers 
of the ingot are ruptured, leaving many transverse 
cracks on the butt of the bloom. 

Regarding inclusions‘?’): “Non-metallic inclusions 
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that occur in steel may be in the form of furnace slag, 
deoxodizing slag, refractory particles and their reaction 
products. Furnace slags entrapped in the bath, due to 
various reasons, usually have time to rise to the surface 
of the ladle if they are in the form of relatively large 
particles. However, since furnace slags as a rule are 
finely emulsified, they constitute a problem of purity, 
not only to the surface of the steel, but also to the body 
of the steel itself.” 

Slag particles which are products of deoxidation pro- 
cedure also result in similar defects. The control of non- 
metallics which result from deoxidation is one of the 
major problems in any steel plant. Their formation is 
primarily a function of the degree of oxidation of the 
heat. Their type, size, position in the ingot and occur- 
rence in the finished product are not only a result of 
deoxidation practice, but also of heat temperature 
and pouring pit practices. 

The non-metallic inclusions that may be attributed 
to refractory particles and their reaction products are 
brought about by different conditions. The ladle brick, 
nozzle brick and especially the runner brick are not 
always able to withstand the fluctuating temperature 
or erroding action of the stream. They often crack, 
crumble and become entrapped in the molten steel. 
These refractory particles and their reaction products 
are found anywhere in the ingot, since they rarely have 
the opportunity to rise to the top of the mold. A few 
precautions against any such ingot defects may be 
listed as follows: sound bricks, a teeming ladle which 
is not so high that it will entail excessive ferrostatic 
pressure on the nozzle, dry storage of the bricks for 
runners, proper fit of the runner bricks, etc. The prac- 
tice of using a loam slurry for coating runners can also 


Figure 3 — Top sketch shows effect of deeply gouged mold 
on draft, and the bottom sketch shows the resultant 
transverse crack in the bloom. 
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Figure 4 — Illustration shows typical hair seams in a semi- 
finished round. 


be a source of silicate inclusions, if the loam is high in 
sand content. 

The non-metallics and blow holes which occur just 
below the ingot skin may be bared if the ingot is washed 
in the soaking pit, or they may appear after scarfing or 
chipping in the conditioning yard. In subsequent roll- 
ing, they form hair seams which are elongated in the 
direction of rolling and occur irregularly at varying 
depths. Figure 4 is a picture of typical hair seams. The 
inclusions can sometimes be identified under micro- 
scopic examination by characteristic colors or by pet- 
rographic examination. Identification will then in- 
dicate corrective or experimental measures. 

Gruner and Bruggemann™? have stated that a 
banded structure may develop if the dendrites and the 
more spherical crystals do not have a uniform composi- 
tion, and if the structure is elongated by reductions in 
rolling. A non-uniform composition of the dendrites 
and the globules is produced by microsegregation dur- 
ing the primary crystallization. Moreover, structural 
inhomogeneity may be caused by normal and inverse 
ingot segregaton and also blow hole segregation. The 
bands produced by blow hole segregate are distributed 
less regularly over the cross-section of the piece than 
are the bands produced by microsegregation. The most 
harmful source of banding is the occurrence of plastic 
non-metallic inclusions, such as silicate. Since these in- 
clusions become centers of crystallization, they not 
only affect the primary structure, but also the second- 
ary structure. There is always found a marked pre- 
cipitation of ferrite at the elongated inclusions. Band- 
ing does not entail an appreciable deterioration of the 
physical properties in the direction of the fiber, how- 
ever, the transverse properties suffer appreciably. 

The most pronounced segregation in steel is caused 
by sulphur, phosphorus and carbon. Zones enriched by 
these elements can be found especially near blow holes. 
Sulphur and phosphorus segregations or banding can- 
not be eliminated, even by prolonged normalizing. 
However, with sufficiently high temperatures and suf- 
ficiently long heating times, the carbon content, be- 
cause of its high degree of diffusivity, will show a dis- 
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tribution more uniform than that of sulphur or phos 
phorus. According to H. Cramer‘: “A blow hole must 
be regarded as the cause of a crack occurring in a rolled 
product, if upon etching, there is revealed an enrich 
ment of the crack with phosphorus.” The rolled steel, 
in many cases, may show a smooth and sound surface 
after rolling, however, surface defects may develop 
after pickling. Only after pickling can such cracks be 
clearly recognized, because they start from the surface 
as vein-like inclusions, which do not become. visible 
until they have been attacked by pickling solution. 
Since a pickle test always consumes time and only 
short pieces of any one mill length can be so tested, it 
is possible to roll a large quantity of defective stock 
before a defect can be discovered. For this reason the 
upset test is sometimes used, since it can be made con 

tinually during the rolling operation, and only requires 
a few seconds to perform. With this test, most of the 
steelmaking and also the rolling defects can be discoy 

ered, since the test piece can be subsequently pickled. 

Another defect which is quite common and relatively 
easy to remedy is the hanger crack. This type failure 
occurs with refractory lined metal hot tops when the 
hot top is held up by blocking or is wedged in the mold 
top. As the ingot shrinks away from the mold walls and 
hangs suspended by the hot top, the outer fibers of the 
ingot are overstressed by the weight of the ingot and 
develop cracks just below the hot top. See Figure 5. 
The prompt removal of blocking and sufficient clear 
ance between tops and molds will usually correct this 
condition. 

The control of blow holes in rimmed, semi-killed and 
capped steel is one of the major problems in all plants 
producing these types of steel. The depth of these blow 
holes is a function of the deoxidation practice. In semi- 
killed and capped steel, the amount of deoxidation re- 
quired is held in fine balance, since under-deoxidation 
will place the blow holes too near the surface and over 
deoxidation will produce piping. In rimmed steels, a 
sound skin is obtained through good vigorous rimming, 
and a dropping action in the mold. The importance of 
the depth of skin will be discussed in connection with 
soaking pit practice. 

The greatest hazards in heating are burning the ingot 
and the formation of sponge. In the finished stage, 
both types of defects look very similar as shown by 
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Figure 5 — Sketch of mold on left 
shows formation of hanger 
cracks in ingot and macro- 
photograph on right shows 
eager hanger crack. 
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Figure 6 — Illustration shows rolled steel which has been 
burnt in the soaking pit. 


Figure 6, which is a burned bloom of dead killed steel 
and Figure 7 which is spongy rimmed steel. However, 
there is a difference in the mechanics of their forma- 
tion which may be traced back to the open hearth, 
hlooming mill soaking pits, or both. Burned steel is 
due to a hot flame concentration which melts out from 
the ingot, the lower melting segregates. A spongy ingot 
is created by washing away the surface of the metal 
and opening to oxidizing atmospheres the sub-surface 
blow holes. These oxidized surfaces will not weld to- 
gether during rolling. In either case, the results are 
increased scrap losses, increased conditioning costs, or 
both. 

It might be well to mention that increased heating 
times will cause excessive scaling which will also open 
sub-surface blow holes to oxidizing atmospheres. In 
some steels, particularly resulphurized grades, exces- 
sive heating time will also cause severe cracking of the 
ingot during rolling. 

From time to time in blooming mill operations, an 
ingot is rolled cold, that is, before it has reached a tem- 
perature sufficiently high for rolling without excessive 
Figure 7— Illustration shows rimmed steel having a 

spongy condition. 
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surface cracks. Slabs or blooms which have been rolled 
cold will show transverse cracks, as a result of over- 
stressing the outer fibers of the ingot. 

Uneven heating can also be a cause of defects in the 
rolling mill. As a result of temperature differentials in 
opposite sides of an ingot, the elongation on opposite 
sides will vary sufficiently to form a “rocker” with the 
colder side being innermost. Cracks will develop pri- 
marily on the corners of the cold side as succeeding 
passes straighten out the “rocker.” 

Steels which are sensitive to thermal shock must be 
handled with extreme caution in the soaking pits. It is 
essential that pits be cooled down to the approximate 
temperature of the ingots being charged and then 
allowed to set with pit dampers down until the ingot, 
inside and out, has reached a temperature equilibrium 
with the pit. A slow and uniform rise to rolling tempera- 

















Figure 8 — Sketch A shows rolling mill turn down; B shows 
collar marks; C shows guide mark, and D shows mill 
lap. 


ture is also necessary. Without these precautions, 
cracks will develop on the ingot before rolling and the 
oxidized surfaces of the cracks will not weld. 

Reheating furnaces can, in general, cause the same 
defects as the soaking pits. Burning, uneven heating, 
insufficient heating, thermal shock will have the same 
results. 

Four different types of defects are illustrated by the 
sketches of Figure 8. The first of these, Figure 8A is a 
turn-down which is formed when an ingot or section 
twists in a pass. This is the result of: (1) faulty mill 
alinement, or (2) pass design, (3) size of section, or 
(4) improper draft. With careful control of these fac- 
tors, little trouble should be encountered with this 
defect. 

Collar marks, Figure 8B, are caused by any one of 
several poor practices, which may be enumerated as 
follows: (1) improper heating, which causes the sec- 
tion to spread too much on the cold side of the bar, 
(2) overdrafting—too many successive passes causing 
overfill on each side of the bloom or slab, (3) improper 
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Figure 9 — Overfill is illustrated in the upper sketch and 
underfill is illustrated in the lower sketch. 


guide setting. The resulting overfills cause laps which 
in depth are proportional to the amount of overfill. 

Guide marks, Figure 8C, are more troublesome in 
the rolling of smaller sections. These marks are com- 
monly caused by: (1) improper setting of guides (off 
center from the pass) , (2) pick-up of steel on the guide 
surface, which in turn causes a cutting or scoring action 
on the side of the bloom. Such scoring results in deep 
seams, laps, a simple scratch, or it may not appear at 
all, depending upon the pass in which the original de- 
fect occurred. The use of roller guides wherever pos- 
sible will help eliminate guide marks. In using station- 
ary guides, the choice of suitable material, proper de- 
sign and constant dressing of the contacting surface are 
essential. 

Laps as shown in Figure 8D are longitudinal cracks 
or seams which usually extend over the entire length of 
the bar. They are commonly formed by rolling in over- 
fills, deep scarfing marks, heavy scratches, etc. A lap 
cannot be easily identified from the outward appear- 
ance because of its close resemblance to a hair seam, 
but in cross-section, they are usually at some angle less 
than 90 degrees to the surface of the bar. In smaller 
round sizes this angle is often in the range of thirty to 
sixty degrees. It is not uncommon to attribute to poor 
rolling practice any seam which is not at 90 degrees to 


Figure 10 — Seams shown result from deep scarfing. Depth 
of seams on left are 0.224 and 0.100 in. Seam on right 
sketch is about 0.020 in. and magnification of sketch 
on right is about 100 times more than that on left. 
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the surface of the billet. This is not necessarily true. A 
seam resulting from an opened up blow hole or sub- 
surface non-metallic, can take an angular aspect as a 
result of plastic flow in the rolling process. To differ- 
entiate between the various sources of laps requires 
microscopic study of the degree of decarburization, the 
presence of metallic and non-metallic segregates, the 
presence of trapped roll scale, etc. Since these charac- 
teristics vary from one plant to another, it is necessary 
for each plant to establish standards of identification 
by tracing the progress of known defects from their 
source. 

The occurrence of overfill, Figure 9A, can be at- 
tributed to excessive draft, incorrect heating, faulty 
mill alinement, or pass design. An overfill will normally 
result in a lap in the next passes and the size and posi- 
tion in the semi-finished product will usually indicate 
the pass in which it occurred. Underfill, Figure 9B, 
from insufficient draft, or faulty pass design, is some- 
what less harmful than overfill. Although laps or seams 
can result, twists and turndowns occur more often, but 
the chance of obtaining a satisfactory product is greater 
than with overfill. The allowable degree of underfill in 





Figure 11 — Deep starting marks in scarfing will result in 
costly defects. 


the final pass is determined by the end use of the 
product. 

The various types of seams constitute the greatest 
source of defects in semi-finished products. The prob- 
lem of determining their origin is often quite difficult, 
since their appearances are similar. However, in some 
cases it is possible to establish the cause of their for- 
mation by the shape or size and by macroscopic or mi- 
croscopic examination. Mechanically made seams us- 
ually have a smooth, uniformly straight contour on the 
surface and sides of the seams. Seams from steel defects 
are more irregular unless the seam opens up very early 
in the rolling process, in which case the greater reduc- 
tion elongates the seam until it appears quite straight. 
The degree of decarburization can be used as a guide to 
differentiate between types. A seam produced by a mill 
scratch is essentially free from decarburization, while 
a seam produced from an open crack in the original 
ingot or billet will be decarburized in the heating proc 
ess. Seams may be produced as a result of sub-surface 
inclusions which break through the surface during roll- 
ing. The presence of these non-metallics is more obvious 
in an unpickled bar, since in the pickling process they 
tend to be removed. As mentioned previously, seams 
may result from sub-surface blow holes which have 
been washed open in the soaking pit, but they may also 
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break through the surface during rolling and in either 
case the areas adjoining the seam are usually asso- 
ciated with segregation. Brush seams resulting from 
rough rolls vary in depth depending on the degree of 
roughness and subsequent rolling. The acceptable de- 
gree of severity of brush seams depends on the end 
product, but they can be eliminated at the cost of roll 
life. 

Another source of mechanical defect is known as 
grinding. This occurs in sectional passes when exces- 
sive pressure is exerted between the outer periphery of 
the pass and the bar. The forward speed of the bar is 
governed by surface contact with the roll at some aver- 
age radius. If the lineal speed of the outer periphery of 
the roll is sufficiently greater, a shearing section results, 
and a thin sliver of metal is removed from the bar 
when (1) mill is out of line, (2) guides are out of line, 
(3) guides are too wide and permit bar to lean. 

The importance of proper conditioning cannot be 
over emphasized. Defects as a result of poor condition- 
ing can be eliminated by careful inspection, providing 
subsequent heating and rolling practices are satis- 
factory. 

Figure 10 is the result of an experiment conducted 
to determine the effect on a semi-finished round of ex- 
cessively deep scarfing in a bloom. In this case the areas 
of deep scarfing in the bloom were charted and the 
seams in the rounds traced back to the bloom. The 
heavy seams all occurred in positions showing deep 
scarfing. It is not intended to infer that these seams 
were a result of deep scarfing alone. There were, in 
fact, two contributing conditions; in the first place the 
deep scarfing gouges were insufficiently flared; second, 
the bloom was not heated evenly and the seams were 
formed on the cold side of the bloom. The elimination 
of either of the irregularities could have reduced the 
severity of the seams and possibly eliminated them. 

Starting marks, Figure 11, result from inexperienced 
or careless scarfing and may lap in further rolling. They 
are formed when the starting angle between the cutting 
flame and surface of the bloom or billet is too great. 
Careful inspection after scarfing can correct this. 

Figure 12 shows by a series of sketches how seams 
develop when high ridges remain between torch cuts. 
Figure 13 is a photograph of this condition after rolling 
into a semi-finished round. 

The use of scarfing torch on grades sensitive to ther- 
mal shock is hazardous. On carbon grades of SAE 1040 
and higher, scarfing should be done only when the steel 
is warm. The exact temperature required depends on 
the grade of the steel. 


Figure 12 — Seams can form 
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Figure 13 — Illustration shows the seams formed as illus- 
trated by the sketch of Figure 12. 


The sources of some of the more troublesome surface 
defects in semi-finished steel products have been indi- 
cated. Seams or laps can occur as a result of poor prac- 
tice during almost any phase of the processing and 
identification of their source may require macroscopic, 
microscopic, or even experimental procedure. Defects 
incurred by poor heating practice are usually identified 
by visual inspection of their characteristic appear- 
ances. 

The problem of surface failure due to steelmaking 
practice is one of steel cleanliness, deoxidation practice, 
sulphur reduction and pouring pit practice. The elim- 
ination of these sources of defects is most difficult to 
accomplish and usually requires considerable experi- 
mental work. 

Seams, laps and cracks, as produced by rolling mill 
practice, are the result of incorrect pass design, mill or 
guide alinement, overdraft, underdraft and similar 
mechanical irregularities. Close inspection and super- 
vision can minimize the occurrence of these defects. 

The overall reduction of surface defects requires close 
cooperation between open hearth, rolling mill, condi- 
tioning yard and metallurgical departments. It is a 
problem involving more rapid identification of defects 
as to their source and training operating personnel to 
recognize them, so that corrective measures can be 
taken without delay. 
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D. W. LLOYD, General Superintendent, Youngs- 
town Sheet & Tube Co., Youngstown, Ohio. 


L. H. Logue: The integration of modern steel mills, 
which has made possible the production of large ton- 
nages of steel products at very low costs, is based upon 
fast handling of the steel and conservation of all pos- 
sible heat. But one of the prices we must pay for the 
economies effected by this system is the inability to 
inspect the product after each step in the production 
cycle, and thus unequivocably assign responsibility for 
various defects in the semi-finished or finished product. 
When two or more departments are involved in steel- 
making and processing, without opportunity to inspect 
the product as it leaves each department, determina- 
tion of responsibility for defects may often become a 
case of “who done it?” As Mr. Lloyd has so ably said, 
“It is often quite impossible to determine the cause of 
defects from a postmortem examination of the semi- 
finished product, as defects from different causes may 
appear identical.” This fact has been forcibly demon- 
strated in our plant. 


We were plagued with what appeared to be mill laps 
in hot rolled bars after processing in our cold finishing 
department. An extensive study was undertaken to 
determine the cause. Billets were pickled and scarfed, 
repickled and rescarfed; rigidly inspected until we were 
positive that all billet defects had been removed, and 
then rolled on our merchant mill. The defects still 
showed up; sometimes in the hot rolled bars; sometimes 
in cold drawn bars; and even occasionally in bars that 
had been cold drawn from hot rolled bars that had been 
carefully inspected and were known to have been free 
of defects. Samples were taken at various steps in proc- 
essing and tested. At one time the merchant mill was 
deliberately set to make an overfill in one of the early 
passes, which of course was lapped in the ensuing pass, 
and the product of this mill setting was analyzed. Of 
course the laps were apparent, and seemed to be similar 
to the defects which we had been encountering. Billets 
were sampled, etched and microphotographed. We 
found a surface seam 14 in. deep. Scarfing would nor- 
mally remove all open seams. However, under the open 
seam or crack there are certain weaknesses that pene- 
trate deeper into the cross-section, and would not be 
noticeable to the scarfer, probably even after repick- 
ling. We believe that even after the removal of the 
open crack or seam on the conditioning bed, the demon- 
strated inherent weakness in the internal structure 
would be more prone to fail or break open in subse- 
quent hot or cold working, and cause a rejection in 
either the hot rolled or cold rolled bar. Also a micro 
examination of the cold finished bar would reveal the 
ferrite banding which might appear as decarburization 
and thus be incorrectly identified as a hot mill lap. 


In the field of rimmed and capped steels for auto- 
mobile body stock, tin plate, etc., I would like to ask 
Mr. Lloyd a question. He has stated “Burned steel is 
due to a hot flame concentration which melts out from 
the ingot, the lower melting segregates.” My question 
is: Should not the open hearth be expected to make 
ingots which are so free of segregates that they can 
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stand the flame of normal soaking pit heating practice? 
Also Mr. Lloyd stated “A spongy ingot is created by 
washing away the surface of the metal and opening to 
oxidizing atmospheres the sub-surface blow holes. 
These oxidized surfaces will not weld together during 
rolling.” I would like to raise these questions: Should 
we expect to obtain from normal open hearth practice 
rimmed ingots with thick enough skin to stand normal 
soaking pit heating? and what can be done to salvage 
thin skinned ingots that will happen occasionally in 
every open hearth shop? Can these abnormally thin 
skinned ingots be spotted in the open hearth and the 
soaking pit heater notified in advance so he can take 
special precautions to prevent washing off this abnor- 
mally thin skin. Also if the thin skinned heat is identi- 
fied in time, what adjustments or changes in normal 
soaking pit procedure should the heater take to prevent 
washing and exposing blow holes? Another question I 
would like to ask: I have observed some ingots rolling 
on the blooming mill which had been carefully ob- 
served and had not been washed in the soaking pits: 
nevertheless the steel opened up in rolling and rolled 
out spongy, with the same finished appearance as in- 
gots that had been washed in the pits and the blow 
holes exposed. Is it possible that some ingots are so thin 
skinned that the skin on being chilled from contact 
with the rolls and roll cooking water loses its plasticity 
and breaks open in rolling and thus presents a spongy 
appearance in the slabs? 

D. W. Lloyd: In order to avoid “burned steel,” the 
furnace gases must be closely controlled. Close atten- 
tion must be paid to avoid flame impingement and 
care taken to insure against overheating. Appreciable 
concentrations of iron oxygen compounds are stable 
in steel only if there is no carbon present, and therefore 
burning takes place only after most of the carbon has 
been eliminated. This action may be neutralized by the 
control of furnace atmosphere. 

No open hearth operator wants to produce rimmed 
heats which are abnormally thin skinned. If such be 
the case, the fault is generally found in the pouring prac- 
tice and can be controlled by the addition of sodium 
floride, or some other equally good catalytic agent 
which will speed up the evolution of gases. Furnace 
temperatures have an effect on rimming rates, as well 
as mold coatings. Thin skinned ingots can generally 
be spotted by the soaking pit heater before charging. 

The steel pourer certainly knows the heat poured is 
of good or bad rimming action by observation, and such 
information should be passed on to the rolling mill 
throuzh the medium of observers, or on the heat mani- 
fest. 

Salvage after burning can be accomplished onl 
through the medium of burn-downs or by scarfing, pro- 
vided the cracks do not extend so far into the slab or 
bloom as to require an excessive amount of surface re- 
moval. Such salvage is an economic problem in mos! 
shops and is, even if salvaged, a problem of application. 

It has been observed that some heats are so thin 
skinned that a heavy scale formed in the soaking pits 
will expose them to the flame. Their appearance after 
rolling resembles burnt steel, but microscopic exami- 
nation will reveal the absence of extreme decarburiza- 
tion. 


65 
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New York, New York 


.... the Krupp-Renn process has possi- 


bilities for ore beneficiation which may 


make it fit in with conventional iron- 


making procedures... . 


A THE kKrupp-Renn process is a method of recovering 
iron from low-grade siliceous iron ore under reducing 
conditions in a rotary kiln. It was developed by the 
German Krupp Co. during the early nineteen thirties, 
the initial large scale pilot plant at Borbeck, Germany 
being put into operation about 1934. The process was 
originally designed to recover metallic iron directly from 
unbeneficiated low-grade ores for use in steelmaking 
furnaces. Experience proved that, in effect, it was an 
ore beneficiation process, since its product was normally 
so high in sulfur that it could only be charged to the 
blast furnace. 

To a certain extent the Krupp-Renn process operates 
on the same principle as the blast furnace, in that to 
obtain the desired separation of the metal from the 
gangue, the ore is first reduced, and then both the iron 
and the gangue are melted. Unlike the blast furnace, 
however, the metal never becomes completely molten 
and, in fact, is recovered in solid rather than liquid form, 
dispersed as rounded granules of metallic iron in the 
pasty, glassy slag flowing from the hot lower end of the 
kiln. To treat ore of this kind in a blast furnace would 
require a large amount of limestone to flux the silica in 
the gangue, and the resultant high slag volume would 
greatly increase coke consumption as well as decrease 
blast furnace capacity. In the blast furnace, as normally 
operated, most of the sulfur in the burden and fuel is 
held in the slag. In Krupp-Renn practice, much of it 
goes into the metal, and this fact is one of its main 
disadvantages. 

The strongest point of the process is that the rotary 
kiln can be separately heated by the cheapest available 
fuel, which in Europe is usually pulverized coal. In 
addition to the heating fuel, a reducing agent is required, 
but since it does not need to have the large size and 
high strength required of blast furnace coke, any solid 
carbonaceous material can be used, such as coke 
breeze. An excess of reducing agent is necessary to hold 
the loss of unreduced iron in the slag to a minimum. 

The hot, heavy viscous slag, together with its con- 
tained reduced iron granules and excess coke, is cooled 
with water sprays as it comes from the kiln and then is 
crushed dry and sent to dry magnetic separators which 
recover the reduced iron. The larger sizes of iron 
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granules are of relatively high grade, but the smaller 
ones below about 25 mesh carry so much adherent slag 
that they are returned to the kiln. 

The tests described in this article were undertaken 
as the result of an agreement between the French 
Institut de Recherches de la Siderurgie (IRSID) and 
the Czechoslovakian Steel Industry Administration. 
They were carried out in May 1949 by the Czech United 
Steels Co. in the Krupp-Renn rotary kiln installation 
at their Kraluy Dvur plant not far from Prague. 
Approximately 300 metric tons of French Minette ore 
from the Bazailles mine in Lorraine were processed. 
P. E. Henry was present during the carrying out of the 
tests as the representative of IRSID. 

A brief description of the Kraluy Dvur plant, which 
was built during the German occupation, and its normal 
operation on Czech ores is given first, followed by 
details of the French ore tests. Various aspects of the 
process are then discussed and its possible adaptation 
to American conditions considered. 


DESCRIPTION OF INSTALLATION 


The kiln — The kiln itself is 60m (197 ft) long with 
an external diameter of 3.60m (11 ft-10 in.). It is 
mounted with a slope of 3 degrees and revolves at 
approximately one rpm. The lining in the upper part 
consists of ordinary firebrick (chamotte); a special 
alumino-silicate brick is used in the lower part. The 
latter normally becomes covered with a hard coating of 
sponge iron which acts as the actual lining surface. 

Charging — Charge materials are kept in silos pro- 
vided with bottom table feeders which discharge into 
a single hopper, motor operated scale car. Discharge of 
material from the silos is controlled electrically by the 
scale car operator from the car. As soon as a charge is 
made up it is dumped into a vertical, conical mixing 
hopper equipped with central paddles. A certain amount 
of metallic return fines and kiln flue dust are added 
directly to the mixer without being weighed or analyzed, 
as mentioned later. The mixed charge is raised by a 
bucket elevator which discharges into a pipe feeding the 
upper end of the kiln. A small jet of compressed air in 
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Figure 1 — Typical cross section of Krupp-Renn plant at Watenstedt. 





the lower (discharge) end of the feed pipe prevents 
escape of any kiln gas up the pipe. The gas is under a 
slight pressure at this point due to its high temperature 
and the fact that the kiln is forced draft fired from its 
lower end with pulverized fuel. Figure 1 shows a typical 
cross section through a similar unit at Watenstedt, 
Germany that is almost identical with the Czech layout. 

Normal burden — The normal burden consists of a 
mixture of low-grade local Czech ores Krusna Hora 
and Zdice — flue dust from the two Kraluv Dvur blast 
furnaces (of 220 and 240 tons per day pig iron capacity), 
and coke breeze. The ores are oolitic, of silurian age, 
and very lean. They are high in silica and low in lime. 

Analyses of the normal burden materials and of the 
slag and metal produced are given in Table I. 


TABLE | 
Composition of Ores and Products 





Normal Czech Operation 





Dry Basis 
Krusna Roasted 
hora crude, zdice, Slag, Metal, 
|. per cent percent | per cent per cent 
Fe. é 30.0 26.0 i 
as :; 0.5 1.0 1.4-1.6 
Mn.. 0.1 0.1 0.1 
SiO... 25-26 24.0 60.0 
Al,O.. | 10.0 10.0 20-25 
CaO... 2.0 2.4 6-7 
MgO...... 1.5 1.6 5-6 
 - 0.3 0.5 0.5-1.0 
es 0.5-0.8 
.. 0.1 





When the above Czech ore analyses are not strictly 
exact they are believed to be approximately correct. 

Slag composition — A lime-silica (CaO/SiO,) ratio of 
approximately 0.09 must be maintained. This some- 
times drops to 0.07, but the operators, never having 
had to go lower, do not know whether or not a still 
lower figure would cause trouble. The ratio can go up 
to 0.12, but this increases fuel consumption as the slag 
has to be hotter. Normal operation is possible up to 
0.16; any higher ratio causes ringing about 20m (66 ft) 
up from the burner end of the kiln where slag formation 
first begins. 

The viscosity, or rather the fluidity, of the complex 
glass, full of inclusions, which constitutes the product 
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of the kiln, plays a very important role in the process, 
but it has never been studied systematically. The 
furnace men have been content with their own empirical 
opinions formed from past practice. The optimum slag 
composition for smooth operation on Czech ore based 
on their experience has already been given in Table IL. 

Average fuel consumption is: 

Per cent 
of ore wt. 
Pulverized coal — 280-290 Kg/metric ton 

Krupp-Renn product (560-580 lb/net ton) 
Coke breeze—900-950 Kg/metric ton Krupp- 

Renn product (1800-1900 Ib/net ton) 25-27 

Fuels — The quality of the coal and breeze varies. 
The coal available for pulverizing is often very poor; 
up to 36 per cent ash and 9 per cent water. The coke 
breeze also has up to 19 per cent ash and 18 per cent 
water. Averages are 30 per cent ash and 7 per cent water 
for the coal and 14 per cent ash and 14 per cent water 
for the breeze can be used as averages. The Czech coal 
that was fired during the French ore tests was somewhat 
better than normal. 

The slag coming from the furnace is thick and viscous 
and contains inclusions of metallic iron and bits of 
unburnt coke. The presence of an excess of coke is 
essential. The slag flows out of the lower end of the kiln 
onto a steel pan conveyor which carries it to a pit where 
it is sprayed with water. It is reclaimed from the pit by 
a clam shell bucket. 

In normal practice on local ores the temperature of 
the slag leaving the furnace is 1280-1300 C (2330- 
2370 F). Four pyrometers are installed in the kiln 
lining; one at 20m (66 ft) and-one at 45m (148 ft) up 
from the lower end, plus one at the upper end, and one 
at the base of the stack. These give temperatures of 
approximately 600, 450, 350 and 250 C (1110, 840, 660 
and 480 F) respectively, as shown graphically later on 
in Figure 3. 

A large dust settling chamber is located between the 
upper end of the kiln and the stack. The flue gas leaving 
the furnace contains from 181% to 20 per cent of CO». 

The equipment in the crushing, screening and mag- 
netic separation plant was built by the Krupp Gruson- 
werke of Magdebourg. 

Magnetic separation — The crude, glassy slag is ball 
milied prior to magnetic separation. A single conical 
type ball mill is used, mounted in closed circuit with 
screens so that the mill receives only plus 10mm (0.4 in.) 
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material. The discharge opening of the mill contains a 
bar screen which holds back all reduced iron balls larger 


than 50mm (2 in.) in diameter. These act as grinding 
balls and are recovered from time to time when the 
mill is emptied to remove worn out balls. Following the 
with 2.5, 2.0, 1.75 


and 0.75mm (8, 9, 10 and 24 mesh) openings for feeding 


ball mill there are four screens 


5 drum-type dry magnetic separators. The magnetic 
separators themselves function unsatisfactorily. They 
are poorly fed, the feed covering only a fraction of the 
drum surface, and the layer on even this fraction is far 
too thick. On the other hand, two new “natural 
resonance” type vibrating screens appeared to be quite 
effective, their smooth operation making a very good 
impression. They are spring suspended units and are 
adjusted so that their natural period of vibration under 
load corresponds with that imparted to them by their 
vibrating unit. 

The non-magnetic slag tailings are recombined arbi- 
trarily into three commercial sizes of crushed slag, 
roughly plus 2mm (9 mesh), minus 2mm (—9 mesh), 
and a mixture of the two. Similarly the metallic con- 
centrate is recovered in three classifications, approxi- 
mately minus 0.75mm, 0.75 to 2mm, and plus 2mm 
(24, 24 to 9, and plus 9 mesh). This separation can only 
be made discontinuously as follows. The circulating 
load is allowed to build up for a time in the ball mill 
circuit, which it tends to do due to the fact that the 
iron granules are not ground. When the load gets too 
high, the system is relieved of its excess iron by “simpli- 
fying” the circuit; i.e. by straight through rather than 
closed circuit operation. By this crude makeshift, a 
mixture of the various sized products is obtained. The 


transition from full closed circuit operation to the 
simplified one is based on the foreman’s judgment and 
experience, guided by the load on the bucket elevator 
motor, which increases as the weight of the loaded 
buckets rises with increased percentage of metal. 

The fine minus 0.75mm (24 mesh) metallic concen- 
trates are very impure, containing only 70 to 75 per cent 
iron. Normally they are returned to the kiln feed mixing 
hopper without being weighed, but during the French 
ore tests they were kept separate. 

A diagrammatic flow sheet of the process is given in 
Figure 2. 

Products — The products made consist of three com- 
mercial grades or sizes of crushed slag, plus an iron 
concentrate made up of granules of all sizes. The slag 
is used in concrete and for sanding snowy roads in 
winter. The iron granules range from 0.75mm (24 mesh) 
up to balls as large as 50 to 100mm (2 to 4 in.) in 
diameter, and their average percentage composition 
under normal Czech practice is: 


+ 0.5-0.8 P 1.4-1.6 
Si 0.1 S$ 0.5-1.0 
Mn 0.1 


The metal produced (plus 0.75mm) is shipped to, and 
charged into the blast furnaces at Kladno. This Krupp- 
Renn operation is therefore an ore beneficiation one 
which raises the grade of the ore from 28 to about 92 to 
93 per cent Fe. 


PRIOR CAMPAIGNS 


When the Bazailles ore tests were run, the Krupp- 
Renn kiln was nearing the end of its sixth campaign 


Figure 2 — Schematic flow sheet of Krupp-Renn process as used at the Kraluv-Dvur plant. 
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TABLE II 


Data on Previous Campaigns 


a E. 


Cane ae 


. . Krupp-Renn product M tons 
Campaign No. Time Minor Kiln 
and dates in delays in outages Total for Average per actual 
days hours? in days campaign operating day 
I 
Feb. 6, 1946 to June 28, 1946 142 30 10,459 73.7 
Relining (76) 
Il 
Sept. 12, 1946 to Feb. 17, 1947 158 27 4 10,812 70.2 
Relining... (50) 
il 
Apr. 8, 1947 to Aug. 14, 1947 128 48 9,087 71.0 
Relining (56 
Oct. 9, 1947 to Mar. 21, 1948 164 143 12,032 73.3 
Relining (45) 
Vv 
May 5, 1948 to Nov. 1, 1948 180 133 15 11,789 71.4 
Relining (55) 
Vi 
Start Dec. 26, 1948 
Totals 772 Days 381 Hr 19 Days 54,179 Tons 72.0* Tons 


*Total campaign days less major kiln outages = 753 days. pontli 


72.0 Tons Day. 


“Minor delays” are those due to power failure, auxiliary equipment trouble, or the need for minor repairs to the kiln itself that can be made 
without completely cooling it down and emptying it. “Kiln outages” are when the kiln is cooled down after being run empty, but is not com- 
pletely relined; i.e. repair of a local fining failure without disturbance of the remainder. The long 15-day outage of the fifth campaign for 


example was due to such a localized lining failure. 


since the Germans left in the early spring of 1945. 
Details of the first five campaigns are given in Table II. 

The ratio of campaign days in operation to total days 
gives a kiln availability figure of 71.4 per cent. From 
information obtained from other sources, this is very 
much higher than was ever obtained in either Germany 
or Japan. 


electric motors of the various sections of the Krupp 
Renn plant are given in Table IIL. 


TABLE Ill 
Installed Capacity of Electric Motors 


The sixth campaign, which started on December 26, Kw Hp 
1948, continued operating on local ores beyond the end Ore crusher 56 75 
of the Minette ore tests which were completed on Coal pulverizer 101 135 
: : 949. The ki - a ailure Scale car 3 4 
June 1, 1949. Phe kiln showed no signs of failure, but Charging facilities —- total 16 a1 
the lining had become thin over the lower 10m (33 ft) Kiln drive eS 113 150 
and the shell had to be sprayed with water to keep it aa total 31 a1 
below a red heat. However the operators said the lining “sda hye total = yo 
would undoubtedly have lasted at least through June, 
which have made a campaign of 186 days, but for the 524 kw 700 hp 
fact that they were scheduled to shut down on June 11 524 700 


so as to make better use of the work’s maintenance 
equipment. If they did shut down on June 11 the sixth 
campaign lasted 167 days. 

Yield — According to the data in Table II and from 
other information it appears that on the average the 
72 metric tons of reduced iron containing 92 per cent Fe 
that were obtained per day came from 270 tons of 28 
per cent Fe ore charged. This gives a yield of approxi- 
mately 88.5 per cent — which however is a rather un- 
certain figure. Assuming a slag volume under Czech 
practice of about 150 per cent, and the average total Fe 
found in the slag from the French ore tests (which was 
below 5 per cent) the loss of iron in the slag would 
amount to only 74% per cent. 

Total power consumption during normal operation 
at Kraluv-Dvur runs 100-105 kwhr per ton of product, 
a figure that includes crushing the ore and pulverizing 
the coal for the kiln. The installed capacity of the 
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A power consumption of approximately 100 kwhr per 
ton for 72 tons of iron granules per day, or 7200 kwhr 
per 24 hours, is equivalent to a load factor of roughly 
60 per cent on the above installed motors. 

Force — The normal force for continuous operation 
with local ore consists of 3 foremen and 41 men per day, 
as shown in Table IV. 

Relining — Not counting the foremen, the above 
force consists of 11 skilled men and 30 laborers. During 
relining, half the men work on cleaning up and minor 
repairs, while the other half are on leave. The major 
part of the relining work is done by three shifts of 
bricklayers consisting of 4 men each, a mason and % 
helpers. Mechanical repairs are carried out by the 
general plant maintenance shops, which supply from 
6000 to 7000 man hours of labor per relining, including 
the bricklayers just mentioned. 
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TABLE IV 
Working Force 


Number Men Total 
of shifts per shift men 


Turn foremen 
Overhead crane _ silo filling 
Ore preparation plant 
Coal pulverizing 
Scale car 
Kiln charging 
Kiln operation 
Overhead crane — slag pit 
Slag ball mill 
Ball mill (maintenance 
Magnetic separation 
Product storage 
Replacements for days 

off and sickness 


mw 


—W MO WWWWMHMYDY Ww 
ek me ND we et et et tt A Ot et 
“—WNHNWOWWN 


~N 


Totals 16 44 


The major part of the work required is the complete 
replacement of the lining over the lower 15 to 20m 
(50-65 ft) of the kiln plus some minor local patching 
farther up. These minor local lining repairs are made 
for various reasons; brick falls, sealing of the lining, 
thinning of the lining to a point where the shell is likely 
to suffer heat damage, formation of a hard crust of 
sponge iron which gradually grows thicker, reducing the 
kiln diameter. 

Ring formation — The thinning of the lining occurs 
in the highly heated zone, starting at a point where not 
much iron has yet been reduced to metal. Still farther 
up the kiln there is danger of ring formation, but in 
normal operation with local ores, any rings that form 
are of little importance, as they are easily removed by 
increasing the amount of breeze fed and lengthening 
the pulverized coal flame. Ring formation at this point 
as a matter of fact tends to help protect the lining in the 
critical zone where the first pasty slag begins to form. 

This whole matter of ring formation is critical for the 
Krupp-Renn process, and whether or not their forma- 
tion can be controlled depends on the early, low tem- 
perature, slag forming characteristics of the gangue in 
the ore. An ore with a gangue that tends to soften and 
fuse too far up in the kiln is likely to form rings that 
cannot be melted down. What is needed apparently is 
a relatively refractory.gangue with a short fusion range, 
which melts only after the iron in it has been nearly 
completely reduced. 

While the data given earlier for normal Czech 
operation is not sufficiently complete and detailed to 
permit any very accurate estimate of the economic 
value of the process, a production cost estimate based 
on certain assumptions as to its possible application to 
American conditions is developed and discussed later. 


FRENCH ORE TESTS 


Fifteen carloads of L.4 seam ore from the Bazailles 
mine, crushed below 10mm in size and weighing 323 
metric tons was shipped from France. As one 22-ton 
car arrived too late the test was carried out on 301 tons. 
Table VI gives a number of different analyses of the 
ore and of the other raw materials used. The disagree- 
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ment shown in the table between the three different sets 
of analyses of the same 300-ton shipment emphasizes 
the difficulty of accurately sampling any appreciable 
quantity of iron ore. 

The two most important factors in any ore to be 
used for the Krupp-Renn process are the lime-silica and 
the silica-alumina ratios. Table V shows the values for 


TABLE V 
Comparison of Lime /Silica and Lime ‘Alumina Ratios 
(Based on data of Table VI 


CaO SiO, SiO. /Al,O; 
Bazailles — First analysis 0.13 5.1 
Bazailles — Second analysis 0.13 5.2 
Bazailles —- Third analysis. . 0.12 
Krusna hora 0.08 2.5 
Zdice (roasted 0.10 2.4 


Bazailles ore compared to the normal Czech ores. 

The French ore is richer in iron, more basic and less 
aluminous than the Czech. The possibility of adding 
either silica sand or bauxite to the French ore had been 
considered in case it gave trouble in the kiln, but this 
was not necessary. The tests showed that the process 
was more flexible than the Czech engineers had thought; 
they had been afraid that the slag would either not flow 
at all, or only with difficulty. 

Fuel —- Analyses of the coke breeze and coal used are 
also given in Table VI; it can be seen that the Czech 
coal used during the tests was much better than that 
normally received at the plant. The coke breeze came 
from Czech gas works and contained pieces of coke up 
to 10mm in size. 

The Bazailles ore had been crushed down to 10mm 
in France, but was further reduced to 5mm in a roll 
crusher at Kraluvy Dvur, as the operators are satisfied 
that 5mm (1/5 in.) material is best for the process. 

Burdens In order to observe the effect of the French 
ore on the operation of the kiln, 50 per cent of it was 
first charged mixed with 50 per cent of local ore. The 
proportion was then increased until French ore alone 
was used, after which the amount of breeze in the 
burden was varied. 

Because of these changes six different burdens were 
used in all. Complete data on the different burdens, 
the number of charges of each, and the times they were 
used, are given in Table VII. (Clock times in Table VII 
are given in hours and decimal fractions of an hour.) 
Table VII shows that 3614 hours elapsed between the 
first and last charge of French ore and that 145 charges 
in all contained some French ore. 

The tonnage figures of Table VII show satisfactory 
agreement, because the weight of Bazailles ore charged 
comes to 298.8 tons, while the railroad car weights 
showed 301.0 tons, a difference of less than 1 per cent. 
During the time the kiln was operating on 100 per cent 
Bazailles ore, 213.6 tons of it were charged together 
with 64.4 tons of gas coke breeze, which averages 301 kg 
(665 lb) of breeze per metric ton of ore. 

Insufficient French ore was available to reach and 
maintain stable conditions in the kiln for a long enough 
time to be sure that they would not be interrupted by 
secondary effects, such as ring formation too far up the 
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TABLE VI 


Analyses of Raw Materials and Fuels 


French Ore Tests 


French Bazailles Ore — L.4 


Lot sent to Kraluv Dvur 


As sampled 
Preliminary Another at Kraluv 
sample, sample, Dvur, 
per cent per cent percent 
Fe.. 36.1 35.3 34.0 
a 0.72 2.25 
Mn... 0.35 0.38 
SiO, 24.00 21.3 25.4 
Al.O 4.7 4.1 
CaO.. 3.2 2.75 3.13 
MgO.. 2.0 2.40 
S. Pe o. 0.10 
H, . va ) 
CO... 11 13.5 
FeO. 11.3 12.7 
Fe.O,.. 39.0 36.6 
TiO,. 0.60 
Alkalies 
Vol. matter 
Ash 


Fixed carbon 


kiln to be easily melted out, or too infusible to be 
removed by a little stronger firing, as experience proves 
can be done with the local ores. Some 2000 tons of ore, 
as originally requested by the Czech authorities, would 
have been necessary to completely determine all oper- 
ating conditions. Nevertheless, the practical opinion of 
the Czech engineers and furnacemen was that such 
difficulties need not be feared. On the other hand, it is 
impossible to say whether the length of the kiln cam- 
paign would be as long with the Bazailles as with local 
ore. 

Kiln operation during the test — Details of furnace 
operation during the test runs are plotted in Figure 3, 
which shows, powdered coal consumption, kiln lining 
and slag temperatures, the flue gas analyses (as register- 
ed by the Mono apparatus), and the burden changes. 
The figure shows clearly how often the amount of 


Czech coke breeze Czech pulverized coal 


Coke Coke Coal Coal 
(Dried ash, Dried ash, 
@, 100 C), per cent @ 100 C per cent 

per cent per cent 
6.25 4.0 

0.19 0.08 

51.36 54.04 

30.90 35.10 

3.28 1.52 

1.97 0.80 

8.92 5.72 

3.28 2.65 
3.30 34.35 
17.9 9.20 
78.8 56.45 


pulverized coal used was changed. Its consumption for 
each of the six burdens is given in Table VIL. The great 
variation shows that thermally stable operating con- 
ditions were not reached during the tests. 

When the temperature at the discharge end of the 
kiln, and therefore of the slag product, varies, there are 
two courses of action open; either the amount of coke 
breeze in the charge can be changed, or the amount of 
pulverized coal can be varied. The effect of the first 
action is necessarily slow because the charge takes 11 
to 12 hours to pass through the kiln. The effect of a 
change in the amount of pulverized coal fired is 
immediate. This difference between the two courses of 
action makes it extremely difficult for the furnacemen 
to control kiln operation by his “hunches” or subjective 
impression. 

During the time burdens No. 3 to 6 containing only 


TABLE Vil 
French Ore Tests 


Composition of Burdens, Sequence of Burden Changes and Tonnages of Ores and Fuels Charged 


Composition of burdens 


Kg ‘charge 
Date Burden Hours Number 
1949 Time number burden of Bazail- Krusna Roasted 
charged charges les Hora Zdice 
ore ore ore 
May 26 11:00 pm | 6.50 26 1200 600 600 
May 27 | 5:30 am il 7.50 30 1800 300 300 
May 27 1:00 pm tl 1.75 7 2400 
May 27 2:45pm IV 8.25 33 2400 
May 27 11:00 pm Vv 7.00 28 2400 
May 28 6:00 am Vi 5.25 21 2400 
May 28 11:15 am end 
Totals 36.25 145 
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Total Total tons of ore Pulverized 
weight charged coal 
of Total ‘consumption 
burden Bazail- Krusna coke 
Coke | plus les Hora Zdice charged Kg Total 
breeze coke,Kg per hr Kg 
680 3080 31.2 15.6 15.6 17.7 | 1026 | 6,669 
680 3080 54.0 9.0 9.0 20.4 615 | 4,614 
680 3080 16.8 4.8 954 | 1,670 
720 3120 79.2 23.8 | 1062 | 8,764 
740 3140 67.2 20.7 783 | 5,483 
720 3120 50.4 15.1 880 | 4,621 
298.8 24.6 24.6 102.5 879 31,821 
Average 
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Figure 3 — Charts give data on flue gas analysis, fuel consumption, slag and kiln temperatures for the 


French ore tests on the Krupp-Renn process. 


French ore were being charged to the kiln, a period of 
2214 hours, 20,540 kg of pulverized coal were burned, 
or an average of 923 kg (2038 lb) per hour. During the 
time the same burdens containing all French ore were be- 
ing discharged from the kiln, a shift of 114% hours, the 
fuel consumption over the subsequent 2214 hour period 
was 19,410 kg or 873 kg hr. Although neither of these 
figures is very precise, their average, 898 kg/hr, should 
be close enough; it indicates that during operation with 
the French ore, about 5 per cent more actual fuel was 
used per hour than in normal Czech practice (855 kg/hr). 
\s mentioned earlier, the coal available for the tests 
was somewhat better than average. 

Upon exhaustion of the French ore, normal operation 
with a charge consisting of the following was resumed. 

780 Kg 
1600 Kg 


Coke breeze 
Krusna Hora ore 
Zdice ore 300 Kg 
Return fines eres | °C 
The “return fines” were not recirculated during the 
tests because the French products were all saved for 
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separate processing later. Since the granulating pit 
could not be cleaned out, it seemed best to put the 
return fines aside during the test for subsequent weigh- 
ing, sampling, and analysis, rather than to complicate 
matters by charging return fines from other ores. In 
this instance again it is obvious that a much longer test 
run would have been necessary to reach stable operating 
conditions so that the materials in all stages of the 
process would correspond to the French ore charged. 

Flue gas — During most of the test, the waste spent 
gas leaving the kiln was analyzed for CO and CO, by 
a permanently installed Mono instrument, which the 
operators normally did not keep in service. The hourly 
readings are those plotted in Figure 3. In addition to 
the values shown in the figure, complete gas analyses 
were made of two samples of the gas leaving the kiln 
on May 28th at 12-25 and 2:00 p.m. These analyses, 
made by an Orsat apparatus, are given in Table VIII, 
compared with the Mono values. 

The more complete Orsat analyses do not agree with 
those made simultaneously by the Mono instrument. 
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were taken from the dust settling chamber adjacent to 


TABLE VIII the upper end of the kiln. 
Gas Analyses Samples of the glassy slag leaving the furnace were 
taken hourly by a spoon from 6:00 a.m. on May 27 up 
May 28, 1949 until 4:00 p.m. on May 28 and sent to France for study 
and analysis. The results (including some after heavy 
12:25 p.m. 2:00 p.m. density media separation) are given in Table IX and X. 
Orsat, Mono, Orsat, Mono, Product — In order to obtain finished products that 
percent percent percent per cent would be representative of French ore alone without 
co. 19.7 25.5 21.4 25.4 admixture of other ores, a portion of the slag from the 
co 2.3 1.0 2.6 1.2 furnace was piled separately on May 28 from 3:00 a.m. 
ni a y until 7:00 p.m. From Figure 3 it can be seen that the 
0... nil nil product during this period came entirely from French 
N. (by difference 72.7 72.1 ore. The ball mill and magnetic separator circuit: was 


then completely emptied and a part of the separately 
piled slag was processed on May 31, the operation 
lasting from 1:00 to 10:00 p.m. All products were 
sampled the next day, June Ist. 


The Mono instrument appears to regularly record too 
much CO, and not enough CO; the complete analyses 
are believed to be more accurate. The curves in Figure 3 
are presented only to give an idea of the very low range 
of variation in the gas composition. All gas samples 


To avoid any admixture of local or mixed slag only 
a portion of the product from the French ore could be 
crushed and magnetically separated. It was also desir 


TABLE IX 
Composition of Slags and K-R Metal Produced — French Ore Tests 


Slag separated by heavy media* 


Crude slag, percentages S.g. between 1.8 and 2.88 (percentages Single K-R pellets or balls (percentages 
: ; Sample Average of 

Fine Medium Large Fine Medium Large 25 mm 15 mm of fine 3 column 

2mm mixture +2 mm diam diam grains to left 
Cc 13.2 8.90 5.30 6.25 1.30 0.65 0.73 0.89 0.79 0.80 
Si 0.07 0.05 0.09 0.07 
Mn 0.13 0.05 0.08 0.09 
P 1.93 1.92 1.83 1.89 
Ss 0.24 0.19 0.17 0.64 0.51 0.61 0.67 0.69 0.68 0.68 
SiO 54.90 57.65 59.0 55.35 59.10 57.90 
Al.O 15.65 14.75 15.35 16.60 16.60 17.30 
CaO 6.87 7.16 7.65 9.72 10.30 10.60 
MgO 4.71 4.0 4.52 4.32 4.73 4.51 
P.O; 0.48 0.58 0.41 0.38 0.27 0.26 
MnO 0.88 0.80 0.84 0.60 0.95 1.40 
TiO, 0.30 0.35 0.40 0.94 0.97 1.10 
FeO -1.00 0.61 1.40 0.57 0.60 0.78 
Fe.O 4.57 3.07 2.85 2.95 4.10 4.15 
Fe 1.13 1.60 1.75 0.84 0.49 0.67 

Total Fe (5.09 (4.22 (4.83) (3.34) 3.38 4.17 


‘The slag lighter than 1.8 s.g. contained most of the excess carbon. 
The slag heavier than 2.88 s.g. consisted of particles containing metallic inclusions. 


TABLE X 


Variation of Composition of the K-R Pellets with Size 


—? Per cent Per cent Per cent 
Size in mm Weight Per cent of Per cent of Per cent of 
per cent Fe total Fe S total S P total P 
Fines — under +2 20.9 94.80 21.28 0.72 23.77 1.45 22.63 
2mm 2 79.1 92.67 78.72 0.61 76.23 1.31 77.37 
Total and average 100.00 93.11 100.00 0.63 100.00 1.34 100.00 
Coarse — over +30 0.50 98.2 0.53 0.69 0.58 0.93 0.29 
2mm 30 +15 3.08 98.55 3.24 0.44 2.25 0.71 1.37 
15+ 8 7.75 96.95 8.03 0.70 9.01 1.34 6.49 
8+ 4 20.72 93.9 20.79 0.65 22.37 1.68 21.74 
4+ 2 65.06 92.8 64.52 0.58 62.67 1.70 69.10 
2 2.89 93.6 2.89 0.65 3.12 0.56 1.01 
Total and average 100.00 93.58 100.00 0.60 100.00 1.60 190.00 
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able not to hold up the normal operation of the plant 
too long. 

All the metal obtained by processing the French slag 
was weighed. It consisted of 31.2 tons of reduced iron 
product and 8.6 tons of return fines. Of the product 
16.8 per cent was between 0.75 and 2.0mm in size while 
53.2 per cent of it was coarser, over 2.0mm. A particle 
size analysis made in France gave the following results: 


TABLE XI 


Screen Analysis of Metallic Product 


Weighted 

Size range Coarse Fine composite 

in mm product, product, average, 

per cent per cent per cent 
Plus 30 0.8 0.4 
Minus 30 plus 15 6.1 3.2 
Minus 15 plus 8 11.9 6.3 
Minus 8plus 4 65.0 37.3 52.1 
Minus 4 plus 2 15.4 53.2 33.3 
Minus 2 0.8 9.2 4.7 
100.0 100.0 100.0 


Table XI shows that 85 per cent of the product is 
between 2 and 8mm in size. 

Slag — The composition of the slag and return fines, 
as well as chemical analyses of the metal can be found 
in Table IX and X. 

It was not possible to weigh the slags produced from 
the different burdens. Local facilities were not readily 
available and weighing would also have entailed too 
long an interruption of regular production. Care was 
taken however to be sure that the size of all slag samples 
and return metal fines (—-0.75mm) were large enough 
to be representative. 

The analyses do not permit making an accurate 
material balance of the process. Better figures could 
only have been obtained by processing a much greater 
quantity of French ore and operating until all local ore 
was displaced throughout the system, including the 
entire recycled flue dust and return fines. It would 
then have been possible, once stable operating condi- 
tions had been established, to weigh all products for a 
period of at least 48 hours. 

Practice on local ore yields roughly 38.5 per cent of 
metal and 61.5 per cent of slag, including coke ash. 


DISCUSSION OF RESULTS 


There are a few observations on actual test procedure 
that should be made to aid in the proper interpretation 
of the results. They are given without any attempt 
either to evaluate the Krupp-Renn process or to outline 
any particular chemical or thermodynamic theories as 
to what happens. 

Most of the data presented has only a relative value. 
The kiln pyrometer readings merely indicated the 
temperature of four points in the lining and not the 
temperature of either the gas or the charge. The optical 
temperatures of the discharging slag were subject to 
all the uncertainties of such measurements. No attempt 
was made to make the readings more accurate by 
standardization of the instruments or by check readings. 
The “Mono” gas analyses are somewhat doubtful, as 
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can be seen by comparison with the two Orsat analyses 
that were made; and even the latter should be used with 
due caution. The amount of coal pulverized was esti- 
mated from the rpm’s of the two burner screw feeders. 
Although the coal pulverized was supposed to be dry 
(dried during preparation) the consumption figures 
were adjusted to a 10 per cent moisture basis to balance 
the material accounts, 

Slag appearance — The appearance of the slag at the 
kiln discharge changed slightly on the French burden. 
It was a little thicker and had less of a tendency to pull 
threads as it fell from the kiln onto the discharge con- 
veyor. This indicated that it was both more viscous and 
possessed a higher surface tension. These were the 
things that at times led the operators to increase the 
coke ratio and the pulverized coal feed. The proper 
balance between these two fuels was difficult to deter- 
mine, because, as previously mentioned, the effect of 
one was immediate, while that of the other was greatly 
delayed. A sound practice can only be developed over 
a considerable period of time with a constant burden of 
the same ores. The fuel consumption could probably 
have been reduced by charging some clay; the addition 
of 8 per cent (by weight of the ore) of a 50 per cent 
alumina clay was suggested. Ferruginous bauxite or 
waste alumina plant residues (“red mud’’) with a high 
ratio of alumina to silica could perhaps be used. 

Optimum slag composition — This brings up the prob- 
lem of the best slag composition. What is the best slag 
depends on the point of view: lining life, high fluidity 
to save fuel, or the quality of the metal produced, 
particularly its sulfur content. All these factors make 
the problem very complex. The Kraluy Dvur engineers 
proposed to solve it empirically by trial and error. 
Preliminary physical chemistry studies in a case like 
this would undoubtedly greatly narrow the range of 
full scale tests required, shorten the time required for 
them, and lead more surely to the desired result. 

It seems quite certain that the slag must contain an 
excess of coke; this is set by the Kraluv Dvur engineers 
at 10 to 15 per cent and the reported slag analyses con- 
firm this. The excess coke is needed to keep the slag 
sufficiently reducing so that only a minor amount of 
iron oxide remains in it. The presence of excess carbon 
is indicated by blue flames that break out all over the 
slag on the discharge conveyor. A method of determining 
the true oxide reducing power of a slag would be of 
great interest, particularly for the Krupp-Renn 
process. 

In the American (Laramie, Wyoming—Bureau of 
Mines) rotary kiln sponge iron process, a much greater 
amount of solid fuel is used, and the excess recovered. 
This would appear to be feasible even when no great 
excess is used, either by wet methods, such as a Driessen 
cone, or over an air table. 

Recirculation possibilities — Recirculation of a por- 
tion of the slag might perhaps be used as a means of 
stabilizing the operation of the kiln. It might also be 
used to increase the content of certain elements in the 
circuit until the slag has quite different characteristics 
from the original product. Titania, which increases the 
fluidity of very acid slags such as those at Kraluy Dvur, 
might possibly be built up in this way. This might avoid 
the addition of alumina and at the same time permit 
operation at a lower temperature with some saving in 
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fuel. In the American kiln process (Laramie), a certain 
amount of slag is in fact recirculated, but this is mainly 
to recover its metallic Fe content, a further important 
consideration. 

Rotary kiln — Operating practice at Kraluy Dvur 
discloses all the drawbacks of the rotary kiln. There is 
practically no way of controlling what goes on in the 
middle of the charge where most of the reduction takes 
place. The rotation segregates the kiln contents, and 
creates temperature differences which are damaging in 
every way; Le. fuel consumption, lining life, product 
quality. The most harmful segregation of all is that of 
the coke; it can be reduced somewhat by using finer 
breeze. The Kraluvy Dvur engineers would like to use a 
breeze of constant grain size distribution containing 
nothing larger than 5mm, instead of the breeze which 
they receive from various gas works, which is unsized 
and contains particles up to 10mm in diameter. 

Czech practice compared —Considering the inexperience 
of the German builders of the Kraluy Dvur plant and 
the poorness of some of the equipment, especially the 
magnetic separators, the results that the Czech oper- 
ators have been able to achieve is quite remarkable. 
From what is known of Krupp-Renn operations in 
Germany and Japan, it can be assumed that the 
Kraluy Dvur plant runs far better than the others, and 
is in fact the only Krupp-Renn operation on which any 
opinion as to the value of the process and its field of 
usefulness can safely be based. 

The Kraluv Dvur engineers think that they can 
increase furnace availability considerably above the 
72 per cent figure, as well as increase the length of the 
campaign and reduce the relining cost. They see as the 
next step a 70m furnace instead of 60m, and an 
increase in shell diameter from 3.6m up to 4.2m. Such 
an installation, they believe, would have almost double 
the capacity of the present kiln without any more labor 
being required. It might also be added that a properly 
designed magnetic separation section would consider- 
ably improve the yield of iron. 


POSSIBLE ADAPTATION TO AMERICAN CONDITIONS 


As mentioned earlier, the available Kraluy Dvur data 
is not detailed enough to permit the development of 
any very accurate production costs on the process as 
carried out in Czechoslovakia, but by making certain 
reasonable assumptions, some interesting figures can be 
obtained as a basis for further evaluation and discussion 
of its possibilities under American conditions. In de- 
veloping our figures we will first estimate what Krupp- 
Renn metal might cost if the 72 metric ton per day 
Kraluvy Dvur plant were to be operated in this country 
at a steel works relatively close to a deposit of suitable 
low grade iron ore. 

The cost of relining the kiln between campaigns is 
estimated first. Later on a cost for putting the high 
sulfur K-R metal through the blast furnace is developed 
for comparison with the cost of pig iron made from 
sintered taconite concentrates. Finally production costs 
are developed for a 1500-ton per day Krupp-Renn plant 
to see what might be realized in a large scale American 
operation on taconite. 

Relining — For relining the kiln at the end of a 
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campaign, the information given in the text states that 
6000-7000 man hours of labor are required, including 
3 shifts of bricklayers of 4 men each for a period of 
approximately 7 weeks. On the assumption that the 
total brickwork replaced is equal to a full 134-in. lining 
over the lower 20m (66 ft) of the kiln, the quantity in- 
volved is equal to 37,000 9-in. brick equivalents. The 
time of the twelve men of the relining crew at 48 hours 
per week for 7 weeks amounts to 4000 man hours or 
57 per cent of the indicated 7000 man hour total, not 
counting however the work of half of the operating 
crew some 22 men who according to the text are 
also busy cleaning up and taking care of minor mainte- 
nance work during the relining period. Twenty-two men 
at 48 hours for 7 weeks is 7400 man-hours. On this basis 
total relining labor at Kraluy Dvur amounts to: 

Bricklaying j 4000 man-hours 
Other shop and general 


maintenance labor. . . $000 man-hours 
Total 7000 man-hours 
Time of operating labor- 
kept busy on mainte- 
nance during relining 
period 7400 man-hours 


Grand total 14,400 man-hours 

Under highly mechanized American conditions, it 
seems reasonable to expect that the same work might 
be done with the same number of men in four weeks’ 
time, i.e. 4/7 as much. On this basis the man-hour figure 
drops to 8300 man-hours, of which the bricklaying in 
the kiln would probably account for 12 men X 56 X 4 
weeks or 2700 man-hours. Taking labor at 15¢ per 9-in. 
equivalent, this amounts to $2.06 per man-hour for 
bricklayers and helpers, which is a reasonable figure 
under U. S. conditions with some overtime included. 
The remaining 5600 man-hours at the average U. 5. 
steel industry wage rate of $1.70 per hour is equal to 
$9500. The cost of relining the Kraluy Dvur kiln in the 
U.S. under these assumptions then is: 
37,000 super-duty brick @ $100/M 


% 3,700 


Bricklaying — 2700 man-hours @ $2.06/hr 5,500 
Other Labor 5600 man-hours (@ $1.70/hr 9 500 
Repair parts, maintenance materials and sup- 

plies, assumed equal to other labor 9,500 


$28,200 

For a 180-day campaign at 72 metric or 80 net tons 
per day this gives a relining cost of $1.95 per net ton. 

Kraluv Dour under U. 8S. costs — Relining cost is 
normally included as an item of operating expense. The 
balance of the operating or production “cost above raw 
materials” is now estimated. Taking the same crew as 
at Kraluv Dvur, or 44 men per day, the labor cost per 
ton would amount to 44 X 8 X $1.60 per hour = $564 
per day or $7.05 per ton of reduced product. Doubling 
this (for lack of a better assumption) gives a total cost 
above raw materials and fuel of $14.10 per ton to which 
must be added thé relining charge, bringing the total 
cost above to $16.05 per net ton. 

The total cost of Krupp-Renn iron on the basis of 
Kraluv Dvur practice and U.S. wage rates and costs, at 
a hypothetical lower lake port steel works, assuming 
cheap nearby iron ore might then be: 
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Iron ore 


28 per cent Fe @ $1.50 per net ton, 
delivered to nearby steel plant ($5.36/Fe unit) % 5.36 

.9-ton coke breeze @ $4.50 per net ton... .. 4.05 

).285-ton pulverized coal @ $7.50 per net ton.. 2.14 


$11.55 
Cost above, as above 16.05 


‘Total raw material and fuel 


Potal cost per net ton of iron granules 

containing 92 per cent metallic Fe. $27.60 
K-R metal blast furnace cost — Krupp-Renn metal is 
high in sulfur since under acid slag conditions an 
appreciable part of the sulfur in the coal and coke 
breeze is absorbed by the metal. It must therefore be 
put through the blast furnace to desulfurize it. (The 
results of some interesting laboratory work on the 
gaseous desulfurization of K-R metal with H, and high 
Hl, gases has been published in Japan.) Assuming a 
t:1 melting ratio for the reduced metal and a 3:1 ratio 
for the 500 Ib of blast furnace slag volume required to 
absorb its 0.60 per cent sulfur content, the total coke 
required amounts to a third of a ton of coke per ton of 
pig iron. Blast furnace capacity would be greatly 
increased compared to normal ore practice due to the 

fact that the Krupp-Renn product is metal — not ore 
as already indicated by the low amount (1/3 ton) of 
coke required. It therefore seems reasonable to expect 
that the capacity of a blast furnace on Krupp-Renn 
metal would be doubled, with a resultant reduction in 
the cost above of a large multi-furnace plant of $1 per 
ton. The cost of converting the Kraluy Dvur Krupp- 
Renn granules (92 per cent Fe) there will be practi- 
cally no flue dust loss as the K-R metal contains nothing 
finer than 20 mesh — to 93 per cent pig iron (neglecting 
the cost of any manganese required) would then come to: 


1/5 ton coke @ $10/net ton $ 3.33 
1/4 ton limestone @ $2 : 0.50 
Net blast furnace cost above ait ; 1.50 
Conversion cost to molten pig iron ; % 5.33 
Cost of K-R granules per net ton. . 27.60 


$32.93 

This figure is probably $7 to $8 higher than the cost 
of hot metal at most of the multi-furnace plants of the 
larger integrated companies today. The above $32.93 
figure represents simple production cost without any 
capital or overhead charges. 

Pig iron from taconite — A comparative figure for the 
cost of making pig iron in a blast furnace from agglom- 
erated taconite concentrates, assuming a cost of $8 per 
not including any beneficiation plant capital 
for taconite sinter at lower lake port steel 
plants Is developed below: 

1.6 tons of 62.5 per cent Fe taconite sinter @ $8 
: : $12.80 


net ton 


charges 


per net ton 


0.75 tons coke (a $10 per net ton 7.50 
0.6 ton limestone @ $2... ' 1.20 

Cost of materials... .. . $21.50 
Net blast furnace cost above. . . 2.50 


after gas and other credits) 
Cost of hot metal. $24.00 


lt will be noted from the above that if the capital 
cost of taconite concentration and sintering plants 
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is neglected, the cost of pig iron from taconite is 

about the same as that indicated two paragraphs 

above for pig iron produced under present normal 
ore practice.) 

The difference between the U.S. Kraluy Dvur-plus- 
blast-furnace hot metal cost of $32.93 and the above 
taconite figure of $24 is $8.93 per ton. This is so large 
that it would appear to rule the K-R process out of the 
picture. However, the production cost figure developed 
above was for a small, single kiln Krupp-Renn plant 
with an output of only 80 net tons of product per day; 
i.e. Kraluy Dvur conditions and U.S. costs. This does 
not mean that the K-R process could not perhaps be 
adapted to U.S. conditions on a larger scale with a more 
favorable result. In order to see what might be done in 
a large scale Americanized version of Kraluy Dvur still 
further assumptions will have to be made. 

Large scale U.S. K-R costs — Let us accept in the 
first place the Czech furnaceman’s opinion that a larger 
kiln — 13 ft 0 in. (4.0m) in diameter and 250 ft (76m) 
long — is feasible, and that given proper conditions 
such a kiln can operate for 9 months with an average 
output of 150 net tons of K-R metal product per day. 
This amounts to a production of 40,500 tons for a 
270-day campaign. We further assume that under 
American conditions the larger kiln can likewise be 
relined in 4 weeks’ time. In the figures below we have 
also increased the yield from 88% to 92 per cent with 
a product grade of 93 per cent Fe, by using better 
magnetic separator equipment in an improved circuit. 

An analysis of the relining cost of this larger kiln, 
assuming replacement of the lower 80 ft of its brick- 
work, or 57,000 9-in. equivalent is: 

Brickwork 57,000 @ $100/M.... & 5,706 
Bricklaying 57,000 @ 15¢/9-in. equivalent..... 8,554 
Other shop and general maintenance @ 5600 
man-hours as before @ $1.70/hr........... 
Repair parts, maintenance materials and sup- 
plies (assume 50 per cent greater than before). 14,250 


9,500 


Total karat $38,000 
For a 40,500-ton campaign, this amounts to a relining 
cost of 94¢ per net ton. 

Other operating costs, particularly for material han- 
dling, will naturally be considerably reduced due to the 
larger output from a multi-kiln plant. An analysis of 
Kraluy Dvur’s required labor force indicates that in a 
properly designed large scale plant taking for 
example one having 10 kilns in a row capable of produc- 
ing 1500 tons of Krupp-Renn granules per day an 
operating force of no more than 25 men per kiln per day 
should be required on the average. 

Assumptions made — In working up the production 
costs given in Table XII, it is assumed that —0.2 in. 
crushed taconite can be delivered to such a Krupp-Renn 
plant located close to a taconite deposit in Minnesota 
for 90¢ per net ton; that coal or an equivalent fuel is 
available at 33¢ per million Btu ($9/ton for 13,600 
Btu/lb) and that North Dakota. lignite char as a reduc- 
ing agent will cost $8.50 per net ton. A 30 per cent Fe, 
50 per cent SiQ, taconite will have a Krupp-Renn slag 
volume ratio of about 2.1 compared to 1.7 at Kraluv 
Dvur, it might be even higher if it were found that a 
little limestone was required. Because of this a slightly 
higher fuel consumption is taken, though the longer 


IRON AND STEEL ENGINEER, FEBRUARY, 1951 

















TABLE Xil 


Cost of Producing Krupp-Renn Metal from Taconite 


Per Net Ton 
Krupp-Renn 
Metal 
Raw materials and fuels 
3.36 tons crushed —0.2 in. 30 per cent 
Fe taconite @ 90¢/net ton $ 3.02 
Fuel: 1/3 ton coal for pulverized fuel 
firing @ $9/net ton 3.00 
1600 Ib reducing agent (lignite 
char) @ $8.50 /net ton 6.80 
Total materials and fuels $12.82 $12.82 
Cost above materials and fuels 
Labor direct — 25 men x 8 hr x 
$1.65 + 150 = $ 2.20 
Repairs and maintenance (at !5 
relining cost) 0.47 
Supplies and miscellaneous @ $50 
kiln day ; 0.33 
Plant service — switching, labs, etc. 0.65 
Relining reserve (as developed in 
text) 0.94 
Disposal of waste slag — 2.1 tons ton 
of product @ 25¢ ton 0.52 
Total $ 5.11 
General works expense 0.50 
Total cost above $ 5.61 $ 5.61 
Total cost of 93 per cent Fe 
Krupp-Renn metal f.o.b. 
taconite mine site, Minn... $18.43 
RR Mesabi to Duluth (at Jan. 
1949 ore rates) 1.05 
Lake freight to lower lake ports 1.44 
Total delivery charges 2.49 
Total cost delivered lower lake 
blast furnace plants $20.92 
Add conversion cost to molten pig 
iron — as per text 5.33 


Cost of hot metal from taconite via 
Krupp-Renn process $26.25 
Previously arrived at cost of hot 
metal from agglomerated tacon- 
ite concentrate $24.00 
Difference in favor of agglomerated 


taconite concentrate $ 2.25 per net 


ton of pig iron 


larger kilns should increase heat recovery efficiency. 
Capital cost — The above production cost figures do 
not tell the whole story, however, as capital costs have 
not been considered. The capital cost in the U.S. of a 
10-kiln, 1500-ton per day Krupp-Renn plant has not 
been estimated accurately, but it should be possible to 
put up such a plant — if not the first one, then subse- 
quent ones — for approximately eight million dollars. 
Eight million dollars —at 90 per cent kiln avail- 
ability — is equal to an investment cost of about $16 
per ton of annual capacity. This is about the same 
order of magnitude as the $15-$20 per annual ton of 
concentrate capacity commonly quoted as the invest- 
ment needed for the combined magnetic taconite con- 
centration, plus agglomeration plants currently under 
development. Such plants however supply only a 60-65 
per cent Fe unreduced product, compared with the 93 
per cent of reduced metallic Fe produced by a Krupp- 
Renn plant. Per ton of Fe therefore our assumed Krupp- 
Renn plant would cost only $17.20 compared to $25.60 
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for a taconite concentration and agglomeration plant, 
a difference of $8.40 in favor of the former. 

While taconite sinter or other agglomerate can be 
expected to increase blast furnace output by perhaps 
as much as 20 per cent compared to ordinary ore 
because of lower coke consumption (1500 lb per ton vs 
1800) the substitution of Krupp-Renn metal for tacon- 
ite sinter would permit a much greater increase 
theoretically in inverse ratio to the coke rate. This 
should not be taken to mean that it would be either 
technically feasible to use only K-R metal on a blast 
furnace without any ore at all, or if 100 per cent of it 
were ever actually so used, that the furnace would 
produce 3.6 (1800:500 lb of coke) times its normal 
output. Nevertheless it does not seem wholly un- 
reasonable to assume that the use of Krupp-Renn metal 
would proportionately double blast furnace capacity. 
This would reduce the required investment in coke 
ovens and blast furnaces from perhaps $25,000,000 for 
a capacity of 1500 tons of pig iron per day, or $46 per 
annual ton, down to half as much or $23. This saving 
of $23 in blast furnace and coke plant investment plus 
the $8 difference at the mine, amounts to a total saving 
in investment cost of $31 per annual ton of pig iron or 
a total saving in capital cost of more than $16,000,000; 
i.e. compared to a new 1500-ton blast furnace and coke 
plant backed by taconite concentration capacity. The 
saving of fixed charges on this at 10 per cent, or $3.10 
per ton, is larger than the $2.25 difference in produc- 
tion cost previously estimated in Table XII. 

It would obviously be foolish to place too much 
reliance on figures, estimates and calculations of the 
sort just presented above; they are based on far too 
many suppositions and far too few actual facts. Never 
theless, they do suggest that the Krupp-Renn process 
may not be so entirely non-competitive with other ore 
beneficiation methods as has been commonly supposed. 
If actual trials should show that the process as it is now 
actually functioning in Czechoslovakia can be success- 
fully transferred and used on raw taconite in this 
country, the cost assumptions made above are believed, 
if anything, to be on the conservative side. In addition, 
there is a tremendous tonnage of low-grade ore amenable 
to the process containing between 35 and 40 per cent Fe 
which should result in lower costs than those estimated 
for 30 per cent Fe taconite. 

Recovery of tron from Fe silicates — There is one other 
important consideration in favor of the Krupp-Renn 
process, and that is that it, like the blast furnace, acts 
on all the iron in the ore, including that in the form of 
silicates or other complex minerals which cannot be 
recovered by magnetic separation, either with or with- 
out a magnetic roast. In the case of magnetic taconites 
containing 32 per cent total iron, usually only about 
25 per cent of the Fe is in the form of magnetite. A 
95 per cent recovery of the magnetic Fe present in the 
taconite therefore represents a recovery of only 75 per 
cent of its total Fe content, compared to 92 per cent 
recovery for a Krupp-Renn plant. This means that 0.8 
of a ton more taconite must be mined and processed for 
each ton of Fe shipped to the blast furnaces in the case 
of the present conventional process as compared to the 
Krupp-Renn. The fact that the Krupp-Renn process 
can be used regardless of the form in which the iron 
occurs in the ore — always provided the gangue is 


-- 
4/ 





sileceous and acid enough 


is probably one of the most 
important and fundamental advantages that it has. 


Summary — From the results of the Kraluy Dvur 


tests and the above brief discussion, the main advan- 
tages of the Krupp-Renn process may be summarized 
as follows: 

1. It makes possible the recovery of iron present in 
the form of silicates in the ore which cannot be recovered 
by any other ore beneficiation process. 

2. It can be used to process non-magnetic taconites 
directly without magnetic roasting. 

3. It would increase the iron carrying capacity of the 
Lake ore fleet since less gangue and oxygen would be 
carried from Minnesota to the blast furnace plants. 

t. While showing no saving in total fuel requirements, 
it would save blast furnace metallurgical coke (1/3 ton 
vs. °4 of a ton). 

5. The use of Krupp-Renn metal would greatly in- 
crease the capacity of any given blast furnace. 
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U. S. STEEL INITIATES ALL-RAIL ORE SHIPMENTS 


A U.S. Steel Company plans to ship 2,000,000 tons of 
ore this winter from the Mesabi range to plants in Chi- 
cago, Ill., Gary, Ind., Pittsburgh, Pa., and Youngstown, 
Ohio. The company expects to receive 500,000 tons in 
the Chicago district, 500,000 tons at Youngstown, and 
1,000,000 tons at Pittsburgh. 

It is the first time ore has been shipped on a large 
scale by rail in winter. Normally the ore is moved by 
boat during the Great Lakes navigation season with 
stockpiles carrying the mills over the winter months. 

For the Pittsburgh district, U. S. Steel Co. is setting 
up a thawing station in the Peterson Yards between 
Oak Hill and North Bessemer. Three one-fourth mile 
tracks in the vard have been set aside, the outside two 
tracks will have a capacity of 35 cars each, and the in- 
side track will be used to accommodate steam lines. 
Three-in. lines are tapped to the main 6-in. lines every 
30 ft, and 8 steam jets, four on each side are inserted 
in cach car for thawing. Four locomotives are used for 
steam supply. 


Figure 1 — Workman inserts steam jet into side of railroad 
car to thaw out first shipment of frozen iron ore. The 
steam passes through a length of perforated steel pipe, 
which is inserted in holes in the ore cars. 





At Gary, the thawing is being done inside the com- 
pany’s gates. 

Because U.S. Steel mills at South Chicago lack space 
for thawing the ore, the cars are placed on a siding at 
101st Street and the Calumet River. Four old locomo- 
tives leased to U.S. Steel by the Burlington Railroad 
provide the steam to warm the tightly frozen ore. The 
thawing process consists of piercing a load of ore with 
a steel jet and applying steam. After the ore is thawed, 
it is placed on a barge and taken down the river to the 
South Chicago works. 

Prior to shipment by the Oliver Iron Mining Com- 
pany, the ore was treated at the mines with calcium 
chloride to retard freezing. 

U.S. Steel plans to continue regular shipments from 
the mines until March 15. The Great Lakes usually 
open for navigation in April. 

Illustrations are for Chicago district installation. 


Figure 2— Men use long plungers to tamp ore onto con- 
veyor after dumping. Although the ore was loaded at 
20 degrees below zero and temperatures in Chicago 
were below freezing, the thawing out process was 
successful for the first shipment. 
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ROLLER GUIDES IN MODERN MERCHANT MILL 
PRACTICE 


....roller guides 


By C. S. LAMBERT 
Superintendent of Merchant Mills 
The Youngstown Sheet and Tube Co. 


Youngstown, Ohio 


are economical on 


many mills because they help to produce 


better yield and better product... . 


A MAN'S progress in acquiring the knowledge consid- 
ered to be basic in our civilization is chronicled by 
events such as the discovery of the art of working 
metals and the invention of the wheel. The wheel, ap- 
plied as a mechanical ¢lement to machines, was known 
in ancient civilizations. In historical writing it is refer- 
red to as a criteria for determining the level of civiliza- 
tion of a people. The concept of devices which we eall 
rollers is an ancient one. A roller can be considered a 
higher development of the primitive wheel to the extent 
of qualitative refinements. 

With respect to modern day industrial equipment 
the probability of a novel application of rollers would 
seem remote. Nevertheless, the development of the use 
of rollers in guide equipment has been comparatively 
recent. The reason for this is not entirely due to the fact 
that human.ingenuity has lagged. Rather, the success- 
ful development of this production tool required mate- 
rials that would insure a reasonable life under the de- 
structive action of heat, pressure, scale and water. The 
advent of hard cast alloys, carbides, tool steels, water- 
lubricated phenolic bearings, high efficiency anti-fric- 
tion bearings and superior metallic bearings has made 
the application of rollers to rolling mill guides feasible 
in many cases. 

It would have been virtually impossible to do with 
rollers in 1900, for example, what is done today. The 
short life expectancy of materials then available would 
have condemned ideas involving the use of rollers as 
impractical. 

Dealing for the moment with generalities, the advan- 
tages of substituting rolling contact for sliding contact 
are: 

1. Sliding friction is replaced by rolling friction. 

2. Wearing surfaces have negligible relative motion 
with contacting surfaces. 

3. Wearing surfaces (rollers) can be replaced or 
reconditioned without difficulty. 

4. The revolutions of rollers afford a means for 
directing a cooling water stream in such a manner 
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as to impinge on roller surfaces immediately after 
contact with hot bars. 
These are the purely mechanical advantages withaut 
consideration of secondary benefits. 


APPLICATIONS 


The substitution of roller twist guides for friction 
guides has remedied serious surface quality difficulties, 
particularly in the case of special requirement steels. 
When bars, comparatively large in cross-section, are 
to be twisted in short distances, for example, in bar mill 
continuous roughing train, the turning couple may be 
too large for a friction twist guide to produce without 
heavy shearing. Roller guides are to be recommended 
wherever a high torque twist, free of shearing, is re 
quired. Surface defects on finished material traced to 
heavy guide shearing has been encountered by almost 
all merchant mill operators. 


Figure 1 — This roller guide is used as a twist guide 
between two stands of a merchant mill. 
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Figure 2 — Roller twist guide shown is used on a 10-in. 
continuous bar mill. 


Figure 1 illustrates a guide used between No. 3 stand 
and No. 4 stand of a 2-in. merchant mill. The distance 
between center lines of stands is 3 ft-10 in. The bar 
twisted is a 2%..x 1'.-in. oval reduced from a 1%x-In. 
billet and is to be entered into a square pass. 

Figure 2 shows a guide used between No. 1 stand and 











No. 2 stand of a 10-in. continuous bar mill. The dis- 
tance between center lines of stands is 13 ft-0 in. The 
maximum bar size twisted is a 5 x 2'-in. flat reduced 
from a 4x 4-in. billet. When rolling large billets, a 7 
degree tilted roll pass is used in No. 1 stand in con- 
junction with the guide. The mill in question is equip- 
ped with similar twist guides throughout. 

Figure $ is a sketch of a roller twist guide located 
between No. 9 stand and No. 10 stand of a 9-in. mer- 
chant mill used with a horseshoe repeater. Ovals, dia- 
monds and hexagon leaders are turned up into the 
repeater for looping into No. 10 stand. In this applica- 
tion the roller twist guide takes the place of a conven- 
tional twist delivery guide. The angular pitch of the 
rollers is variable, making for excellent control of twist. 
Cobbles in the repeater are infrequent. Scratching or 
marking of the bar at this position in the mill is no 
longer a problem. Very little contact pressure by the 
rollers on the bar is required to produce the desired de- 
gree of twist. Location of the guide in relation to the 
repeater is shown by Figure 4. This has been one of the 
most successful guide devices of this type. 

A type of roller guide used between No. 4 and No. 5 
stands in the roughing train of a 12-in. bar mill is shown 
by Figure 5. The function of this guide is to turn down 
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a flat edged in No. 4 stand for a flat draft in No. 5 stand. 
The guide housings are affixed to the rest bar of No. 4 
stand. The distance between stands is 6 ft-0 in. It is 
interesting to compare this guide with guides shown in 
Figure 1 and Figure 2. 

The twist guide illustrated by Figure 6 is used on 
the delivery side of No. 7 stand and the finishing stand 
of a 12-in. cross country bar mill for the purpose of 
counteracting twisting produced in the rolls. Its prin- 
cipal application is to unsymmetrical shapes. Figure 6 
shows how a special section is controlled by the rollers. 
The pitch of the rollers is variable throughout 180 
degrees. 

It has been found advantageous to apply rollers as 
anti-friction surfaces in entry side guards, delivery side 
guards, table side guards and table sweeps. A number 
of such pieces of equipment is referred to concisely by 
illustrations. 

Figure 7 is a roller entry guide for a 9-in. merchant 
mill. Rollers are adjustable by means of an eccentric 
pin. 

Figure 8 is a roller entry guide for a 9-in. merchant 


a Figure 3— The roller twist 
guide illustrated takes 
the place of a conven- 
tional twist delivery guide 
on a9-in. merchant mill. 
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mill with adjustable side guards used on No. 2 stand. 
Figure 9 is a roller delivery side guard for a 9-in. 
merchant mill. 
Figure 10 shows a lead trough roller guide used be- 
tween No. 1 stand and No. 2 stand in the roughing 
train of a 12-in. merchant mill. 


Figure 4 — This sketch shows the location of the twist 
guide detailed in Figure 3. 
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Figure 5 — Roller guide shown is used in the roughing train of a 12-in. bar mill. 


Related to twist guides are the so-called “Roller De- 
twisters.” These are used on the delivery side of a stand 
in order to rectify twisting originating in the rolls. In 
most cases only a very slight counter torque is required 
in order to produce a good delivery. With this equip- 
ment it is possible to start an order of squares without 
delay due to troublesome delivery of twisted bars to the 
hot bed. The detwister is placed immediately follow- 


Lon 





Figure 6 — This roller guide is 
used as a detwister. 
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ing the finishing stand. The appearance of detwisters 
is very similar to twisters. Figure 11 illustrates a type 
in use On a 10-in. merchant mill. It will be recalled that 
the roller guide shown in Figure 6, previously referred 
to, falls in this category. 

The potential of the extent of the use of rollers in 
guide equipment is limited only by practical consid- 
erations and justified on the basis of increased produe- 
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Figure 7 — Roller entry guide for rougher train of 9-in. 
merchant mill. 
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Figure 8 — This roller entry guide has adjustable side 
guards. 


Figure 9 — Roller delivery side guard. 
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tion, improved quality and savings. Repeaters and 
twist troughs have been built with multiple rollers 
spaced regularly along the guided path. Figure 12 shows 
a large repeater designed for wide flats. 

The ingenious repeater as shown by Figure 13 was a 
solution to the problem of looping narrow strip where 
stands are too close to permit the use of horseshoe re- 
peaters. The lower roller of the pair of pinch rollers 1s 
driven. 

The most important development in roller guides 
has been the adoption of roller entry guides through- 
out a large portion of the industry for the rolling of 
rounds and hexagons. In the rolling of guide rounds it 
has always been the function of the entry guides to lead 
the bar to the pass and to hold the oval leader with the 
major axis vertical. Whether the guides are roller or 
friction guides, this is accomplished by providing a 
means for moving one guide element so as to provide 
clearance for the bar to enter between the guides. 
Thereupon the guides are brought together with pres- 
sure bearing on the bar. The guide boxes that operate 
in this manner are known to the industry as screw or 
wedge boxes, depending on the construction. It does 
not take much imagination to picture the trouble ex- 
perienced with friction guides in this service. Scratches 
caused by worn guides, hard spots and pick-up result 
in innumerable delays for guide grinding and changing. 
The substitution of roller entry guides for friction 
guides eliminates the evils attending the use of friction 
guides. The smallest oval for a round that can be held 
up by roller guides is approximately a *x.-in. round. For 
smaller rounds the point of support on the roller may 
be too far from the pass, permitting the bar to turn 
down. However, by making the last supporting rollers 
very small it is possible to work closer to the centerline 
of the rolls and hold ovals for rounds as small as 14-in. 
In the case of larger rounds the roller size may become 
so large that the cumbersome guide box assembly may 
preclude use of a major part of the available roll body 
for passes. In general, roller guide boxes cause passes 
close to the end of the roll to be abandoned or the rolls 
to be redesigned. In order to improve this situation left 
hand and right hand boxes are used when working end 
passes. 

Figure 14 illustrates an assembly of rollers and guide 
frames mounted in a guide box ready for use. This type 
of guide box is adjustable by the rack and pinion wedge 
mechanism but is not operated from open to shut posi- 
tions while rolling. The 12-in. bar mill where this box 
is used is suitable for a fixed guide box arrangement 
because the undistorted back end of the bar delivered 
from the leader is entered into the finishing pass by a 
tongsman with the assistance of a conveyor table. 

Another variety of roller assembly and guide box is 
shown in Figure 15. This is a rack and pinion wedge 
type box operated from open to closed position man- 
ually. It is in service on a 10-in. continuous bar mill 
operating at speeds up to 2400 fpm on small rounds. 
Because of the high speed and distorted front ends pro- 
duced by rolling continuously in the same direction, it 
would be impossible to enter bars into fixed guides 
without repeated cobbles. 

A guide box set up for rolling hexagons is pictured 
in Figure 16. This is the same guide box shown in Fig- 
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Figure 10 — Lead trough roller side guard for 12-in. mer- 
chant mill. 


ure 14. Roller entry boxes may be used for special sec- 
tions resembling rounds in rolling method. Some opera- 
tors even use roller entry guides for holding flats on the 
finishing pass when no side movement in the pass is 
desired. 


OPERATING ART 


In the foregoing an examination of the broader 
aspects of the subject quickly disposed of questions 
that will now be examined closely from an operating 
standpoint, particularly with respect to roller entry 
guides. 

Control of quality must be vigilant without penaliz- 
ing production. When a proposition offers improved 
quality as well as increased production, it cannot be 
ignored. For example, low carbon resulphurized open 
hearth, commonly called screw stock, has surface char- 
acteristics particularly difficult to cope with because of 
adhesion of the bar surface to guides. Roller guides 
have helped overcome this problem to the extent of 
doing away with the scratching and delays for chang- 
ing and grinding guides. In addition, yield has been in- 
creased by eliminating cobbles and rejections due to 
surface defects. Further savings are realized by a re- 
duction in reconditioning costs. 


Figure 11 — The roller twister illustrated is in use on a 
10-in. merchant mill. 
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Figure 12 — This repeater for flat products is equipped 
with rollers. 


By rolling rounds with roller entry guides, it is pos 
sible to hold size to close tolerances because of a pre 
cise guide setup. This precision, however, must extend 
to the setting of the rest bar and the rolls. The rest bar 
must be level, the rolls plumb and passes aligned. 
Otherwise, difficulty may be encountered in holding 
size for an extended period. Roller bearing outboard 
thrust bearings are a valuable adjunct and make a per 
fect teammate for roller vuides, Under these conditions 
the dimensions of a round should not vary from the 
effects of leaning ovals or crossed rolls. The initial set 
ting of the rollers of the guide shown by Figure 14 is 
made snug, with a set bar '..-in. larger than the size 
round to be rolled. If necessary, the guide is pulled in 
slightly by means of the rack wedge. It is essential 
that the two guide frames are parallel so that all rollers 
rotate on contact with the bar. It should be recalled 
that this particular box is used in a fixed position only. 

High pressure water directed toward the rollers by 
orifices opposite the rollers result in effective cooling, 
reduction in fire checking and longer roller life. In addi 
tion, the high velocity water washes away scale that 
would otherwise accumulate on the rollers and carry 
through the rolls. Figure 17 shows an arrangement of a 
cooling system incorporated in a guide frame. 

Some phenomenal tonnages have been obtained on 
rollers. As a matter of interest, Table I indicates ton- 
nages obtained on various rollers. 

When rolling a schedule of rounds it has been found 
good practice to start with small sizes changing to 
larger sizes. By this procedure, the wear on the roller 
groove does not mark the bar. The movement of the 
contact point is away from the previous wear point. 
However, this is not necessary on high production mills 
rolling large tonnages of the same size rounds. Roller 


Figure 13 — This repeater is used for looping narrow strip 
when stands are close together. 
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Figure 14 — Adjustable roller guide box. 


as well as bearing life is increased by a shot of light 
graphitic grease every two operating hours through 
grease fittings provided for this purpose. A bearing 
frozen due to lack of lubrication will soon cause de- 
struction of the roller. 


TABLE | 
12-IN. MERCHANT MILL 


Roller Range of round Average tons 
mark Sizes — In., Incl per dressing 
A 212% 8000 
B 154—21¢ 8000 
Cc 114 —1% 6000 
D Be 13 6 2000 


It is possible that slivers may become trapped be- 
hind rollers and cause the roller to freeze. In that event, 
the guide frame is quickly changed. A stationary roller, 
however, is hard to detect. The first indication may 
show up on bars delivered to the hot bed. 


Figure 15 — Rack and pinion wedge type guide box. 
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Breakage of roller pins is rare but occurs occasionally 
due to the impact of hooked ends on bars. This trouble 
can be eliminated by rectifying the cause of the hooks. 


DESIGN 


Although many of the ideas and improvements per- 
taining to guides originate among mill personnel, the 
development of these ideas must be worked out on a 
drawing board. The guide designer takes it upon him- 
self to correlate suggestions and requirements to the 
physical dimensions and conditions of the mill. 

In the design of roller twist guides, the angular pitch 
of the rollers must be calculated to produce the desired 
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Figure 16 — This roller guide is used for hexagons. 


degree of twist. The angular displacement, theoreti- 
cally, is easily reduced to units of degrees per foot. 
Thus, the angle of twist obtained between the rolls 
and guide will be reproduced proportionately on de- 
livery from the guide rollers. However, in actual prac- 
tice it has been found better to exceed the theoretical 
angle slightly. Thus, an opening and closing movement 
of the rollers may be used to control the twist beyond 
and short of the theoretical’ angle. The adjustment 
available permits compensation for variables such as 
temperature, grade of steel and shape of section. The 
guides shown in Figure 1, Figure 2, Figure 5 and Figure 
6 are adjustable by opening and closing of the rollers. 
The guide shown in Figure 1 is equipped with adjust- 
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Figure 17 — Sketch shows arrangement of water tube on 
guide frame. 


ing screws, whereas the guide shown in Figure 2, by 
contrast, accomplishes adjustment by means of liners 
and set screws. The guide shown in Figure 3 is pro- 
vided with both roller spacing adjustment and angular 
adjustment by means of revolving the whole housing 
in trunnions and locking with set screws. It is necessary 
to provide short friction guides from rolls to roller 
twister in most instances. The function of the short 
guides is to enter the front end of the bar. Thereafter, 
the twist produced by the rollers exceeds the twist in 
the friction guides and no bearing is upon the friction 
guides. The design of Figure 2 incorporates twist rollers 
and friction guides in one assembly. 

A rather effective means for roller guide angular ad- 
justment is a worm wheel and gear. Figure 18 illus- 
trates a guide of this type. The convenience of this type 
of equipment, however, can conditionally be dispensed 
with by provision of simpler mechanism. 

The type of bearings selected for a roller twist guide 
depends on the size that can be housed. If enough 
space is available, anti-friction bearings are preferable. 


Figure 18 — The roller pitch on this roller twist guide is 
adjustable by means of a worm and gear. 
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However, if space is limited, laminated phenolic or 
metallic bearings may perform satisfactorily. 

It should be observed in the design of these twisters 
that there are two types with respect to the contour 
of the rollers, cylindrical and shaped. It follows that 
there is a choice between cylindrical rollers with skewed 
axes or skewed passes in the rollers with rectangular 
axes. The selection of type depends on such circum- 
stances as space limitations and strength of construc- 
tion. Simplicity in the roller shape results in compli 
cation of housing design and vice versa. The individual 
solution is a design problem. 

The size and mass of the rollers in a twist guide 
should not be out of proportion to the bar to be twisted. 
Otherwise, the friction of the bar will not be sufficient 
to accelerate the rollers. Inertia of rollers can be re- 
duced by coring out the roller casting as illustrated by 
Figure 19 A or by an antifriction bearing mounting 
inside of a hollow roller as shown by Figure 19 B. 

The roller cast with an integral shaft removes the 
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Figure 19 — In ‘‘A’’ above is shown a cast twister roller, 
and in ‘‘B’’ below is shown a roller for a twist guide 
inside mounted bearings. 


bearings from the heat zone. An inside bearing mount- 
ing requires water cooling of the roller body and has 
the advantage of affording a means of lubrication while 
operating. 

The design of the groove in the rollers of entry guides 
for rounds is dependent on the type of oval to be sup- 
ported. Tangent points should be well out on the 
shoulder of the oval for stability. Figure 20 shows the 
maximum and minimum conditions for the size range 
of two pairs of rollers. Note that the limiting conditions 
are determined by a minimum parting for the smallest 
oval and by the tangent point on the shoulder for the 
largest oval. 

The subtended angles of the grooves vary from 100 
to 120 degrees. There is variation in these angles from 
mill to mill depending on the design of the leader oval 
and the range of sizes to be covered. It is characteristic 
for fast continuous bar mills to use thin ovals compared 
to blunt thick ovals on slower cross country or looping 
mills. In selecting these angles the object of maintain- 
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Figure 20 — The maximum and minimum conditions for 
the size range of two pairs of rollers are shown in this 
figure. 


ing tangency near to the edges of the oval is foremost. 
Figure 21 illustrates rollers and oval leaders for a con- 
tinuous bar mill. The same sizes are shown in Figure 22 





considerable trouble until roller guides were used. 

The groove in a roller may be responsible for a weak- 
ening of the casting at the bearing race or throat posi- 
tion. Elimination of the roller bearing outer race and 
taper grinding the bore of a roller to act as the outer 
race substantially increases the strength. Figure 24 
shows a weak roller (A) compared to an integral outer 
race roller (B). When fracture occurs in a roller of type 
(A), it usually starts at the bearing race. Breakage at 
the throat position can be minimized by increasing the 
fillet radius. 

Ball or roller anti-friction bearings are essential to 
the successful operation of roller entry guides. Life for 
either type is about the same. The tapered roller type 
offers the advantage of using the guide roller as an 
outer race. Ball bearings, on the other hand, are avail- 
able from many suppliers in the same size. This is an 
advantage in times of national emergency. Dirt seals 
and a method of lubrication promote bearing life. Fig- 
ure 25 shows three methods of bearing mounting in 
cross section. 


MATERIALS 


In reviewing the situation with respect to materials, 
it must be admitted that it is difficult to specify the 
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Figure 21 — Rollers and oval leaders for 10-in. continuous bar mill. 


for a cross country bar mill. Occasionally special 
grooved rollers are demanded for sections similar to 
rounds. The ordnance section shown by Figure 23 gave 


correct material in the first place in every case. Many 
times exploratory trials must be made. The best per- 
forming material is not always used. For instance, our 


Figure 22 — Rollers and oval leaders for a 12-in. crosscountry [mill. 
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Figure 23 — The use of special rollers for this ordnance 
section eliminated a number of production troubles. 


preference is cast steel for twister housings because of 
the inherent rigidity and freedom from warp. Never- 
theless, we use welded fabricated steel construction be- 
cause of the savings in patterns and the availability of 
flat rolled steel. The maintenance cost of this construc- 
tion has not been high. 

Cast alloys are used for twister rollers as well as entry 
guide rollers. Originally, hardened forged alloy steel 
was tried for roller bodies. However, it was found that 
temperature conditions were too severe. Either the 
hardness decreased because of the drawing effect of 
elevated temperature or fire checking was produced by 
alternate heating and cooling. Cast alloys presently in 
use have wearing qualities not entirely a function of 
superficial hardness. As cast, they are on the borderline 
of machinability. Carbide cutting tools are used for 
original turning and boring. Alloys deposited by are 
welding on a carbon steel base are used in some plants. 
The welding operation requires skill in order to avoid 
blow holes. One hole makes a roller unfit for use. We 
conclude that the risk is too great in comparison to the 
savings involved. 


MAINTENANCE 


Roller guide equipment, by nature of its more de- 
licate mechanical design, must have the attention of a 


Figure 24 — On the left is shown a bearing mounting 
using a cup and cone, and on the right is shown a 
bearing mounting using a cone only. 
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Figure 25 — Sketch shows three methods of mounting 
bearings. 


skilled mechanic. Careless procedures will not do. Good 
housekeeping and careful maintenance work is the only 
insurance for dependable, delay free operation. It is 
customary to assign a member of the mill crew to a 
position of “Guide Man.” In this capacity, he main- 
tains the guide equipment of one or more mills. In some 
instances he is the supervisor of a guide shop. Other- 
wise, he expedites his work through the machine and 
roll shops. 

We have found that the dressing of cast alloy rollers 
is accomplished to the best advantage by plunge grind- 
ing in a small universal grinding machine. In this re- 
spect we are fortunate in having a roll shop with this 
equipment. 


CONCLUSION 


The writer is well aware that other organizations 
have developed successful practices with regard to 
roller guides which could richly supplement the 
thoughts expressed in this paper. He had drawn on his 
own experience for much of the material. Conditions in 
other mills may require practice at variance with these 
ideas. Without doubt, there is much to be said and done 
on this subject. 





PRESENTED BY 


LOUIS MOSES, Superintendent, Rail Mill and 
Roll Department, Bethlehem Steel Co., Spar- 
rows Point, Md. 
and 

MARTIN L. WEIKERT, Assistant Superintendent, 
Rail Mill and Roll Department, Bethlehem 
Steel Co., Sparrows Point, Md. 

C. S. LAMBERT, Superintendent of Merchant 
Mills, The Youngstown Sheet and Tube Co., 
Youngstown, Ohio 


Louis Moses and M. L. Weikert: Mr. Lambert has 
gone to considerable trouble in sharing his knowledge 
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of manipulating and guiding the moving bar by the aid 
of roller equipment. As he says, rollers have been used 
for the purpose for many years with modern applica- 
tions becoming far more than mere conveniences. 
Original costs and maintenance would not be borne if 
roller-equipped guides were not virtual necessities and 
expense returnable through bettered yield or improved 
products. 

Those who do not have the latest designed mills with 
alternately arranged stands may envy the freedom 
from twisting which these mills enjoy, but nevertheless 
the operation can be admirably performed on all hori- 
zontal rolls when determination is exercised. 

A twisting operation applied to larger cross-sectioned 
bars than any the paper describes is shown by Figure 
26. Except for back end difficulty no trouble oécurred 
in arranging the combination of roller-twist guide “A” 
and roller-entering guide “B” to perform a 90 degree 
twist. 

The roller-entering guide “B” was introduced to re- 
lieve friction occasioned with plain side guards in front 
of No. 3 rolls. It was found that the face angle of these, 
as calculated to a proportionate amount of the total 
spiral, would not function properly in holding the back- 
end for continuance of correct entry into No. 3, the 
back-end leaning into this edging groove. 

Both guides worked satisfactorily until the bar left 
No. 2 roll gap. Throughout the forward portion of bar 
length the desired twist had been successfully induced. 
What occurred to destroy the continuity of the helix? 
The beveled roller-twist guide “A” had further twisted 
an already spiraled back-end. The bar, now being free 
from any influence of No. 2 rolls, has over-twisted. In 
somewhat the same manner the entering-roller guide 
“B” also over-twists. 

By trial and error the face angle of entering-rollers 
“B” was altered from the theoretically figured taper 
and this, coupled with suitably made adjustments of 
“A”, made the installation a very valuable one in elim- 
inating any scratching whatsoever at this previously 
difficult position. It has been in successful use since 
the year 1938. 

An interesting finding was had in connection with a 


Figure 26 — The roller twist guide shown successfully 
turns large bars 90 degrees. 
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Figure 27 — The stretch of the corner of a twisted bar is 
less than normally thought. 


30-in. continuous mill reducing large blooms to 4-in. 
billets and to other sizes of semi-finished. Originally 
employing alternate twisting between horizontal roll 
stands, the mill was altered to the alternate horizontal- 
vertical arrangement. When the revamped mill was put 
in operation the power load was reduced about 27 per 
cent. 

This additional power over that required for the 
rolling torque applies in proportionate amount to any 
twisted delivery but particularly on heavy sections. 
Most of the effort is expended in the twisting itself 
but is unquestionably lessened when roller-equipped, 
as compared to conventional, guides are used. 

The forces required to perform twisting undoubtedly 
leave their influence on the roll surface because the 
extra friction to overcome anything other than straight 
emergence must be applied at the roll gap. 

An erroneous opinion prevails on the amount of 
stretch a twisted bar receives at its outermost fibers. 
This is subject to a simple analysis as shown by Figure 
27. It is thus seen that the corners of the twisted slab 
have lengthened only fifteen one-hundredths of one 
per cent in eleven feet, hardly sufficient to do any dam- 
age to the steel. 

Application of these devices is presently quite diffi- 
cult on multiple stranding rod mills and is receiving 
serious study. Rollers are used on such mills where the 
spacing between strands is sufficient to install them. 
There would be important relief from scratching tend- 
encies if roller equipped guides could be applied to 
strand centers of as little as 434, in. Each set of rollers 
must function and have clearance within such confine- 
ment which makes the rollers rather miniature as well 
as posing problems of material, pins and mountings. 
Can information be had on such applications to narrow 
strand centers? It has been proposed to use cemented 
tungsten carbide for rollers and pins, it being advised 
that bores and pins would run together without lubrica- 
tion because of the hardness of the material. Has this 
material been tried anywhere? 

With the primary objective of roller-equipped guides 
producing a scratch free product, a summary of addi- 
tional reasons for adoption would consist of lessened 
power on large sections, a probable bettered roll serv- 
ice, and particularly the stability of bar control due 
to absence of the wear on conventional friction guides. 
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Electroplating Rectifiers 


By L. W. REINKEN 
Chief Engineer 
W. Green Electric Co., Inc. 
New York, N. Y. 


.... rectifiers and motor generators both 
have their place .... the proper selection 
will depend on an engineering evaluation 


of requirements and on a complete cost 





analysis... . 


A FOR electroplating, which requires high currents at 
low voltages, only rectifiers of the metallic type are 
practical. In gas or mercury vapor filled rectifiers, the 
internal voltage drop of up to 12 volts would be, in 
many cases, double the d-c output voltage, indicating 
that the overall conversion efficiency would be far too 
low for commercial operation. 

The term “conversion efficiency” which was devel- 
oped especially for rectifiers may be new to some. 
Broadly speaking, “efficiency” is the ratio of output 
power to input power expressed as a percentage. In 
electrical equipment of the kind where both the input 


sion efficiency has been developed by the Metallic 
Rectifier Section of the National Electrical Manufac- 
turers Association: 

“The conversion efficiency of a metallic rectifier or 
rectifier unit is the ratio, in per cent, of the product of 
the average values of direct-current voltage and direct- 
current output to the total alternating-current power 
input.” 

“Conversion efficiency,” as defined above, invariably 
gives a lower figure than “power efficiency” but the 
member companies of the NEMA Metallic Rectifier 
Section have agreed to use “conversion efficiency” in 


) and output may conveniently be expressed in watts, their specifications since this value has a real meaning 
the efficiency is the ratio of the output watts to the in- in the practical application of rectifier equipment. 
f put watts. This is easy to use in straightforward devices In the late 1930's two types of metallic rectifiers were 
such as transformers, and a wattmeter can be con- offered for electroplating in this country—magnesium 
» nected in each side to measure the input power and the copper sulphide and copper oxide. These were not used 
. output power. Input and output wattmeters may be very widely and most units were of small capacity, 6 
. connected also to a rectifier unit and a figure can be volts 500 amperes being typical. As early as 1928 a new 
‘ obtained showing the “power efficiency,” that is the type of metal rectifier—selenium—had been developed 
ratio of output watts to input watts. in Europe, but was not introduced here in commercial 
q Unfortunately, although this figure is academically quantities for over ten years. The reasons for this sur- 
" correct, it is not of direct practical use since it ignores prising delay are interesting but not pertinent to this 
the purpose for which rectifiers are used: to convert paper. By the late 30’s, a number of selenium rectifier 
alternating current to direct current. The output units were supplying d-c for electroplating plants in 
i from a rectifier, unless it is filtered, is not pure d-c but, various European countries including France, Ger- 
" in graphical form, may be visualized as a wiggly line many, Switzerland and England. Some of these instal- 
. some distance above the zero axis. The average height lations, for example an 18,000-amp job in England, 
7 of the line corresponds to the average voltage (or aver- were considerably larger than average American recti- 
1 age current) , and the wiggle represents the ripple com- fier installations at that time. 
: ponent in the output. In 1939 the first line of selenium rectifiers designed 
a“ In almost all uses of d-c (excepting heating which is for electroplating was offered in this country and the 
d a rare application) , it is the average value of the volt- ampere rating of individual units increased rapidly so 
d age or current which is important and not the rms or that 3000-amp units were common before the war. 
~ effective value. For instance, in electroplating, Mr. Under wartime conditions, the use of rectifier units was 
‘. Faraday long ago observed the proportionality be- accelerated beyond a normal growth curve so that, by 
: tween the quantity of metal deposited and the total the end of the war, rectifiers were the standard power 
? ampere hours. Where the amperes fluctuate (within supply source in many companies, and were at least 
"i reasonable limits) , it is the arithmetical average of the familiar even to those who preferred motor generators. 
a amperes which determines the rate of deposition. The Immediately after the war many new companies 
a rms value is not significant. began the manufacture of selenium rectifier units. 
Recognizing that the average values of the d-c out- Some of these have since dropped out, but, at present, 
a put are important, the following definition of conver- perhaps 90 per cent of the makes now offered incor- 
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porate selenium rectifier elements. One manufacturer 
still builds copper oxide, another builds copper oxide 
but has recently added a line of selenium units, and a 
third, who previously specialized in magnesium-copper 
sulphide is apparently swinging over completely to 
selenium. All the others make selenium units only. It 
is the writer’s personal belief that selenium will ulti- 
mately be the only type used in electroplating recti- 
fiers, but since other types are still available, a brief 
discussion may be in order. 


COPPER OXIDE 


The copper oxide is the oldest metallic rectifier used 
commercially in this country and is familiar to most 
electrical engineers. In its original form, which per- 
sisted to five or six years ago, the rectifier was of the 
two-piece type, each rectifying element requiring the 
junction, under pressure, of an oxide-coated copper disc 
and a lead dise or washer. Rectification occurred at 
the interface between the lead and the copper oxide. 
Because of this two-piece construction, there were a 
number of disadvantages which have been overcome 
by the development of the one-piece or “plate” type of 
copper oxide rectifier. Briefly, in the plate type, the 
lead washer is eliminated and nickel is electroplated 


Figure 1—A large selenium rectifier unit for remote 
control. 
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directly onto the copper oxide surface. Rectification 
takes place at the junction between the copper oxide 
and nickel surfaces, but assembly pressure is now rela- 
tively unimportant since the two surfaces are in per- 
manent contact. 

The plate type of copper oxide rectifier has conver- 
sion efficiencies comparable to the selenium rectifier 
and at low voltages, of the order of 2 or 3 volts, can 
actually have higher efficiency if an appropriate circuit 
is used. Safe operating temperature is lower than for 
selenium, and copper oxide plates are run at lower 
current densities—that is, at lower amperes per square 
inch of rectifying area. For these reasons copper oxide 
rectifier units tend to be bulkier than selenium units 
of the same rating, and greater air volume is required 
to keep the plates at sufficiently low temperatures. 

Per plate, the copper oxide has an inverse voltage 
rating which is only a fraction of the rating for selenium 
plates. This parameter will be discussed under “Selen- 
ium” but, in passing, it may be noted that copper oxide 
units frequently incorporate an over-voltage relay to 
limit the voltage applied to the plates in order to avoid 
breakdown from this cause. 

On the credit side it should be noted that copper 
oxide plates are still cheaper to manufacture than 
selenium plates, although automatic processes devel- 
oped during the war have brought down selenium costs 
considerably. 

Although the copper oxide plate type is relatively 
new (compared to the more than 20 years of the selen- 
ium rectifier) , its life characteristics appear to be good. 
The single-piece construction should, of course, elim- 
inate a difficulty which was inherent in the lead washer 
type—increasing contact resistance with thermal ex- 
pansion and contraction. 





MAGNESIUM COPPER SULPHIDE 


Th's type of metal rectifier is nearly as old as the 
copper oxide and, like the original copper oxide, is of 
the two-piece type. The two pieces are a magnesium 
washer and a copper washer with a copper sulphide 
surface. Rectification takes place between the copper 
sulybide and magnesium surfaces and considerable as- 
sembly pressure is required to maintain effective con- 
tact. 

The magnesium copper sulphide rectifier has a num- 
ber of advantages including cheapness, ruggedness, 
ability to withstand comparatively high temperatures, 
and a certain measure of “self-healing,” that is, the 
ability to recover from punctures due to overvoltage. 
A large number of these units were put into service 
during the war. 

The chief dicadvantage of the magnesium copper 
sulphide rectifier for use in large installations is its low 
overall conversion efficiency. No single figure is ap- 
plicable to all units, but the following figures are repre- 
sentative of comparative conversion efficiencies: 

Selenium and copper oxide plates. .65-70 per cent 

Magnesium copper sulphide. ...... 45-50 per cent 

A second disadvantage of the magnesium copper sul- 
phide rectifier is that its conversion efficiency decreases 
rather rapidly with use and apparently continues to 
decrease without levelling off. Ultimately, the increas- 
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ing temperature rise or decreasing conversion efficiency, 
or both, require replacement of the rectifier stacks. 


AGING 


“Aging,” which has tentatively been defined as any 
permanent change in electrical characteristics, occurs 
also in copper oxide and selenium plates, but at least 
in the selenium type occurs at a much slower rate and 
tends to level off at values which still permit continuous 
operation at rated current and at satisfactory conver- 
sion efficiencies. Properly designed selenium units in- 
clude a margin to allow for this effect so that full out- 
put is available even after the initial aging process. 

Aging information on copper oxide plates is some- 
what ambiguous perhaps because of the lack of field 
data. Some published material claims that no change 
in characteristics occur—that is that there is no aging 
—whereas other information, supplied for design pur- 
poses, indicates a possible increase in forward resist- 
ance of as much as 100 per cent. Incidentally, since the 
internal forward resistance of the rectifier is generally 
only a fraction of the load resistance, an increase of 100 
per cent will not produce quite as much voltage drop 
as might at first be supposed. Increase in forward re- 
sistance will, however, result in increased internal 
losses and greater temperature rise. 


SELENIUM 


The selenium rectifier plate is of the one-piece type 
which means that its successful operation is substan- 
tially independent of contact pressure. In its original 
form, steel was used for the base plate, but during the 
war aluminum plate elements were developed. The 
aluminum type has obvious advantages of decreased 
weight and the elimination of rust corrosion. 

In either type, amorphous selenium with traces of 
rare earth halides are spread on the base plate, com- 
pacted, and heat treated to convert the selenium to the 
crystalline form. A low resistance, low melting point, 
alloy is sprayed or evaporated on the selenium surface, 
and this is followed by an electrical forming process us- 
ing steadily increasing voltage. 

Rectification takes place between the alloy surface 
and the crystalline surface of the selenium. The steel 
or aluminum base plate serves merely as a support 
and to carry current to the “back” of the selenium 
laver. After testing, the plates are assembled into mul- 
tiple or series “stacks” and, for most industrial applica- 
tions including electroplating, the stack is finished with 
a number of individually baked protective coats to pro- 
tect the assembly against moisture and corrosion. 

Selenium plates first made in this country were in the 
form of circular dises varying in diameter up to 4°¢ in. 
maximum. At that time, just before the war, the largest 
dises—of 4°¢ in. diameter—had a maximum inverse 
voltage rating of 14 volts rms (about 20 volts peak). 
Although already high compared to other types of 
metal rectifiers, there has been a considerable increase 
since then and inverse voltage ratings of 26 volts rms 
(36 volts peak), or more, are now quite common. 

Another useful development in the selenium rectifier 
art is the manufacture of comparatively large rectan- 
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gular plates with areas of three or more times the ares 
of the prewar 4°, in. disc. Typical rectangular plate 
sizes are 5x6 in. and 64,x 7% in. The rectangular 
plates, when assembled in stacks, permit compact, well- 
ventilated, designs in which as much as 50 kilowatts d-c 
including controls, requires a floor area of only about 7 
or 8 square feet. 

Mention has already been made of the high inverse 
voltage rating of the selenium plates. This, together 
with moderately high permissible current density, ac- 
counts for the comparatively small size of selenium 
rectifier units for a given rating. For example, the 
optimum circuit for 12 volts output using selenium is a 
three-phase wye having only three arms and only one 
series connection per arm. In contrast, copper oxide 
would require a three-phase bridge with six arms and 
two series connections per arm, making a total of at 
least four times as many plates, without taking into 
account the increased area required by the lower per- 
missible operating temperature of the copper oxide 
type. 

For six volts output the wye circuit with three arms 
is still the optimum circuit for selenium, whereas cop- 
per oxide units use the six arm bridge, that is, twice as 
many plates. 

It is argued that the bridge circuit has a lower per- 
centage ripple than the wye circuit (4.2 as compared 
to 18 per cent) and also that the bridge should be more 
efficient. The first of these statements is correct, the 
ripple in the d-c output from the bridge is less and in 
some applications this might be a factor. However, in 
electroplating, there is apparently no difference in the 
results obtained from bridge and wye rectifiers. 

The efficiency argument is generally based on a 
mathematical analysis of theoretical circuits using ideal 
rectifiers of zero resistance. It should be noted that, in 
the bridge circuit, the current flows through more than 
one arm in series, and, in the wye circuit, through one 
arm only. Therefore, in practical rectifier units, the real 
internal resistance of the rectifier arm plays an im- 
portant part and the selenium unit with wye circuit is 
found to be at least equal in conversion efficiency to the 
copper oxide bridge at the voltages and currents com- 
monly used for electroplating. 


ADVANTAGES AND DISADVANTAGES OF 
RECTIFIER UNITS 


Since the only other type of d-c power supply com- 
monly used for electroplating is the motor generator, 
“advantages and disadvantages” must imply “as com- 
pared with motor generators.” 

The motor generator has, from an engineering stand- 
point, the very real advantage of about a century of 
steady development and improvement. The modern 
motor generator, of the better makes, is a very fine 
machine and it would be foolish to claim that gener- 
ators have become obsolete just because rectifiers have 
been introduced. For any particular job, the choice be- 
tween the two power supplies should be based on a 
careful study of cost and engineering factors. It must 
constantly be remembered that, although both types 
of equipment convert a-c to d-c, they are fundamen- 
tally different in construction and in many perform- 
ance characteristics. The motor-generator is superior in 
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some characteristics and the rectifier in others. Here 
are some of the major factors to be considered. 


EFFICIENCY 


A motor-generator set is usually designed to develop 
peak efficiency at full load. Under ideal conditions, 
with commutator and brushes in perfect condition, a 
good motor generator may have a peak efficiency of 75 
to 80 per cent. However, the average overall efficiency 
over a period of time, under practical conditions, ts 
lower than this for two reasons: 

1. The commutator, brushes, and brush adjust- 
ment, are perfect only when new or immediately 
after a routine overhaul. Between overhauls the 
efficiency drops until the next overhaul. 

2. When operating at less than full load, motor gen- 
erator efficiency decreases because of the com- 
paratively large fixed losses. 

According to the comments of operating people in 
the electroplating field, an average efficiency of 65 per 
cent or, in some plants, 70 per cent is a realistic prac- 
tical value. 

Selenium metal rectifier equipment can easily be 
built to operate with overall conversion efficiencies of 
as high as 85 per cent. This can be achieved in a three- 
phase circuit running the plates at their natural-cooled 
current density. In practice, equipment of this kind, 
excepting for comparatively small current ratings, is 
too bulky and too expensive. Safe continuous current 
rating of a given area of selenium can easily be in- 
creased by artificial cooling. Theoretically, the current 
rating can be increased to as much as ten times the 
natural-cooled rating but, due to increased internal 
resistance losses, this results in conversion efficiencies 
which would be out of the question excepting for some 
very special applications (for example in some aircraft 
uses) where small size and low weight are the primary 
considerations. 

Careful studies, confirmed by some years of field ex- 
perience, have shown that a factor of 244 times the 
natural-cooled current density will result in a design 
which provides optimum compromise between the 
factors of conversion efficiency, size, and initial cost. 
Properly engineered selenium rectifier units of this 
type have a full load conversion efficiency of between 
65 and 75 per cent at usual electroplating voltages. 
Somewhat higher conversion efficiency can be obtained 
by operating the plates at a lower current density, for 
example at a factor of only two times and, provided 
there is no corresponding reduction in ventilation, there 
is also an increase in safety and overload margin. This 
is the factor recommended for steel mill rectifier equip- 
ment. 

It is worth noting that the conversion efficiency of 
rectifier units, unlike generators, tends to increase as 
the load decreases. This is because the fixed losses are 
quite small, and the internal loss due to forward resist- 
ance of the rectifier plates falls off rapidly as the load 
current is reduced. In typical selenium units, the con- 
version efficiency, at half load, will be about 5 per cent 
above the full load efficiency, and will be equal to the 
full load efficiency at about 15-20 per cent of the full 
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Figure 2 — This master remote control unit with auto- 
matic features is used for a group of rectifier units. 


load rating. This means that conversion efficiency is 
high over an extremely wide range of loads. 


OVERLOAD 


The mass of metal incorporated in a rectifier unit is 
considerably less than that required for a motor gener- 
ator of similar rating. Therefore, the rectifier has a 
lower thermal capacity and its temperature rise will 
respond more quickly to changes in current. In general, 
for any specific set of conditions, a typical plating recti- 
fier will achieve thermal stability in a period of 20 to 
30 minutes. For this reason it is unrealistic to insist on 
comparing the overload characteristics of these two en- 
tirely different types of electrical devices on the two- 
hour basis which was developed for the motor gener- 
ator. It is fairly accurate to say that if a rectifier unit 
can operate without danger for two hours at a par- 
ticular load, it can be expected to operate indefinitely 
at that load. 

Where intermittent overloads form part of the re- 
quirements, the rectifier engineer can manipulate either 
or both of two design parameters, depending upon the 
extent of the overload, the period of overload, the ex- 
pected frequency of overload and the importance of 
power cost. These parameters are: 

1. The rectifying plate area. By increasing the area 
the current density will not be abnormally high 
under overload conditions. The conversion effi- 
ciency will be increased for both normal and over- 
load conditions. 

2. The volume of cooling air. This may be increased 
to a value such that under the anticipated over- 
load conditions the temperature of the rectifier 
elements cannot reach a point at which the plates 
would be damaged. 

Because of the steel industry’s rating habits it is 
recommended that plate area should be somewhat 
greater than that which would normally be used, and 
that ventilation should be proportionately increased. 
It is entirely practical to build selenium rectifier equip- 
ment to meet any specified load or overload conditions 
without sacrificing any of the advantages peculiar to 
rectifier equipment. 
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INITIAL COST 


In general, the best rectifier equipment costs less 
than the best motor-generator equipment. Where de- 
sign (of either type of equipment) has been skimped 
in order to cut costs, price comparisons become mean- 
ingless. 

In comparing initial costs, the cost of installation 
must be taken into account. For motor generators it ts 
necessary to provide firm level foundations as for any 
heavy rotating machinery. Rectifiers have the edge 
here because their floor loading factor is less and they 
are much easier to install. Some makes of rectifier units 
are equipped with casters or wheels so that they may 
be rolled into place. If the rectifier units are of the kind 
with built-in controls, the electrical installation is also 
simple as compared to a motor generator set which may 
require the separate installation of a starter panel and 
control board, and possibly a separate exciter unit. 

Both kinds of equipment, particularly in large in- 
stallations, may require the provision of ventilation 


ducts, with or without auxiliary blower fans. Rectifier 


units generally have built-in fans, but if the ducts are 
long or narrow, additional fan capacity may be needed 
to compensate for the air resistance of the duct. In- 
cidentally, if the two kinds of equipment are equal in 
efficiency, then it follows that the heat losses are iden- 
tical and the same number of Btu’s must be removed. 
However, rectifiers are in general more susceptible to 
permanent damage from overheating and_ therefore 
adequate ventilation is more important. 

It is not practical, at this stage of the art, to specify 
a figure of “dollars-per-ampere” or “dollars-per-kilo- 
watt” for estimating the cost of rectifier equipment. 
Variables such as the d-c terminal voltage, type of volt- 
age control and other auxiliaries, overload factor, ete., 
all affect the cost. About all that can be said on this 
subject is to repeat that the installed cost of the best 
rectifier equipment is comparable to the installed cost 
of the best motor generator equipment. 


MAINTENANCE 


Properly designed and properly operated rectifier 
equipment, according to reports from operating men, 
costs less to maintain than motor-generator equipment. 
This would be expected since the motor-generator is a 
rotating machine requiring regular replacement of 
brushes, and dressing of commutators. The frequency 
with which these routines are carried out depends upon 
the conscience of the maintenance department and the 
value placed on efficiency. 

With the exception of fans, rectifier units are largely 
static and require comparatively little work to main- 
tain. Recommended maintenance routines include 
chiefly regular fan lubrication and regular removal of 
accumulated dirt, particularly from the assemblies of 
rectifier plates. An unexpected but not entirely strange 
development is that since rectifier equipment requires 
only a little maintenance, they therefore receive none 
in some plants with consequent failure and a black eve 
for rectifiers. 

Those parts which may ultimately require replace- 
ment are comparatively inexpensive and easy to change 
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—such as pilot lamps, contacts on magnetic switches, 
fan motors. Major components are discussed under 
“Life.” 


LIFE 


The two kinds of major components in rectifier 
equipment are transformers and rectifier stacks (as- 
semblies of plates). Both of these are static and will 
not fail from mechanical causes. 

Transformers can be disposed of quickly. If they are 
designed for the job they should last indefinitely. There 
is no excuse for transformer failure in normal operation. 
Particularly for electroplating applications, the trans- 
former design should feature inorganic insulation and 
thorough impregnation to eliminate corrosion troubles. 
Also, the electrical rating should be conservative so 
that temperature rise is within approved limits for the 
type of construction. The rms currents in rectifier trans 
formers may be higher than in other types of trans- 
formers, and the copper size must be specified to suit. 

The following comments are based on experience 
with selenium rectifier stacks but some of these apply 
also to other types of metal rectifiers. 

It has already been pointed out that selenium recti 
fier plates have high inverse voltage ratings. This pro- 
vides a considerable margin of protection against over 
voltage so that failure from this cause is practically un 
known. Excessive current, as such, does not damage 
selenium rectifiers. It is excessive plate temperature 
which causes either failure or rapid aging, and the plate 
temperature is, in turn, a function of: ambient tem- 
perature, watts loss in the plates, and ventilation, i.e., 
rate of removal of heat. All three of these factors are 
well known to experienced designers of rectifier equip- 
ment, and with conservative engineering there is no 
reason, excepting a desire to cut costs, why rectifier 
plates should be subjected to abnormally high tem- 
peratures. The trend in recent years, among builders 
of better rectifiers, has been toward more generous 
plate area and more ventilation—both aimed at reduc- 
ing temperature rise and increasing the margin of 
safety. It is desirable to have such conservative design 
backed by protective devices such as thermostat-oper- 
ated warnings or cutouts—even if such devices never 
operate. They provide insurance against blocked ven- 
tilating systems, fan failure, ete. 


CORROSION 


Another possible cause of rectifier plate failure, par 
ticularly in electroplating applications, is corrosion 
from acid or alkali fumes, or, in unusual cases, actual 
abrasion from gritty air. The better types of rectifier 
stacks are finished with a number of individually baked 
coats of moisture and corrosion resistant materials, of 
which bakelite resin varnish is a typical example. Al 
though such finishes have survived up to 200 hours 
boiling salt spray and 48 hours acid and alkali tests, no 
finish will indefinitely withstand perpetual attack from 
corrosive vapors. For this reason, rectifier manufactur- 
ers generally recommend that rectifiers be installed 
with the same care as any other electrical equipment. 
When analyzed, this means chiefly that the incoming 
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air should not be drawn from directly over the plating 
tanks. Thoroughly conditioned air is not required, but 
the air should be breathable. The writer knows of more 
than one case where air ducts were installed leading to 
the outside of the building and the intake was then 
located only a few feet from the exhaust leading from 
a chromic acid tank. 

In special cases, the only available air may be loaded 
with abrasive dust or grit (which, incidentally, would 
be harmful to rotating machinery as well as rectifiers) . 
In such locations, it may be necessary to install air 
filters at some point in the air intake system. Generally 
the air-flow resistance of the filter will indicate the need 
for an auxiliary fan or blower since standard rectifier 
units are not generally equipped with built-in fans with 
sufficient capacity to suit the occasional location where 
fillers are used, 


FLEXIBILITY 


A particular feature of rectifier equipment, different 
from the dynamo and generator machines previously 
used, is the extreme electrical flexibility. Units may be 
paralleled indefinitely to obtain any desired maximum 
current capacity. Similarly, rectifier units may be con- 
nected in series to get higher voltages. This flexibility 
is of practical importance in several ways. First, cur- 
rent capacity can be boosted at any time after the 
original installation if operation at higher speeds is de- 
sired. Similarly, tank voltage can be increased to permit 
the adoption of improved electrolytic processes requir- 
ing higher tank voltages. Secondly, units may easily be 
rearranged to shift current capacity from one part of 
the plant to another, or spare units can be added for a 
temporary increase in capacity, or to replace units 
which have been damaged and need repair or over- 
hauling. 

This electrical flexibility is matched by physical flexi- 
bility. Even a 5000-amp selenium unit is compact and 
comparatively mobile, particularly if it happens to be 
caster-mounted. The fact that the floorloading index 
is low and that a dead level foundation is not required 
has previously been pointed out. 

In large installations requiring considerable current 
capacity, the total load will inevitably have to be 
divided between a number of similar rectifier units, 
which may all be connected to a common point, or more 
frequently, connected to anode and work terminals 
distributed along the length of the machine. The latter 
arrangement results in more uniform current distribu- 
tion, and also permits variation in operating potential 
along the process route, in case this is found to be de- 
sirable. 

In connection with the use of multiple units, two 
points should be noted. 

First, as compared to operation from a single large 
power supply source, the risk of breakdown is sub- 
divided in proportion to the number of individual units, 
and the possibility of shutdown is reduced since it is 
generally feasible to continue operation at a lower rate, 
with one or more units disconnected. 

Second, there is no increase in cost because of sub- 
division. Above a certain physical size there is no 
economy in making individual rectifier units still larger. 
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In fact, because of difficulty in handling at the manu- 
facturing end, and in installation, the cost in dollars per 
ampere may actually increase. 

Two other kinds of electrical flexibility are available 
in the individual rectifier units—input flexibility and 
output flexibility. 

Since the a-c input is fed to the primary of a trans- 
former, it is a simple matter to arrange the primary 
windings with taps and interconnections for operation 
from a variety of input voltages. Many standard units 
can now be connected to operate from 210, 220, 230, 
420, 440 or 460 volts three-phase supply. 

Similarly, the secondaries may be divided into two 
or more groups, each group feeding a separate sei of 
rectifier plates, thus providing a number of individual 
d-c outputs which may be connected to obtain different 
voltage ratings and current capacities. Such arrange- 
ments are most frequently used in small units for lab- 
oratory or test work, but “dual output” such as %.» 
volts or 4, volts is common on large industrial recti- 
fier units. 


VOLTAGE CONTROL 


The d-c output from rectifier units can most con- 
veniently be controlled by adjusting the voltage sup- 


Figure 3 — Rectifier unit has built-in controls including 
automatic current stabilization. 
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plied to the primary side of the stepdown transformer. 
Any devices suitable for insertion between commer- 
cial power lines and transformer primaries may be used 
such as tapped transformers, continuously variable 
(movable brush contact) transformers, induction regu- 
lators and saturable reactors. There is not time to dis- 
cuss the merits of these various methods, but it may be 
noted that all of them have been successfully used. 
Some of these voltage control devices are available with 
remote motor-driven control which can easily be asso- 
ciated with automatic devices to maintain constant 
voltage, constant amperage, or to connect the voltage 
or current value with some other process factor such as 
speed of the work through the electroplating machine. 
Automatic controls are necessarily more expensive 
than the usual manual controls, and are usually justi- 
fied only for high-speed full-automatic processing 
where the rate of production can pay for the additional 
cost. Individual rectifier units of standard type are 
available in three forms from most manufacturers— 
without voltage control, with built-in manual voltage 
controls, and with remote manual voltage controls. 
The most common type of manual control is a tapped 
auto-transformer and rotary tap switches. 


RECTIFIER SPECIFICATIONS 


The purpose of specifications is to exchange infor- 
mation between the prospective user and the rectifier 
builder, so that there is a sound connection between re- 
quirements and equipment design. There are two kinds 
of specifications, those prepared by the user and those 
prepared by the builder. 

The specifications prepared by the user, should give 
following minimum information. 

1. For what purpose is the d-c required? 

2. What is the maximum continuous d-c amperes 

required and at what voltage? 

3. If the d-c voltage must be varied, over what 

range? 

4. What a-c power supply is available for the equip- 

ment? 

5. Any unusual service conditions such as ambient 
temperatures exceeding 40 C (104 F) , altitude ex- 


ceeding 1000 meters (3300 ft), corrosive or dirty 
air, ete.? 

6. Any special features such as remote or automatic 
controls? 

There are two extremes of specification writing 
which, in the author’s opinion, are wrong. One ts to 
give the manufacturer no information but to request 
“a catalog and price list.”” The second, is to prepare an 
unnecessarily detailed specification, again without first 
consulting the manufacturer. This procedure implies 
that the manufacturer does not know his business, in 
which case you are dealing with the wrong manu- 
facturer. 

Most rectifier applications are straightforward and 
not entirely new (even though they may be new to the 
user) and a rectifier manufacturer with some experi- 
ence and a wide line of equipment can, in a great many 
cases, select standard units to do the job. If the applica 
tion is really unusual you will get a request for more in- 
formation, and if the job is of any magnitude, your 
engineers and the rectifier engineers can get together 
to work out the requirements. 

Particularly on special jobs, manufacturer's speci- 
fications should be requested and analyzed. The rea- 
sons for differences in price may be indicated in the 
specifications. Points which may indicate differences in 
engineering approach and quality of construction are: 

1. What is the total area of rectifier plates? 

2. How are the rectifier stacks finished for protection 
against corrosion and moisture? 

As an index to ventilation efficiency, what is the 

specified maximum temperature rise of rectifier 

plates under full load? 

+. What are the kva ratings of the transformers for 
normal temperature rise? 

5. How are the transformers constructed with regard 
to insulation and impregnation? 

6. What protective devices, such as thermostats, 
current overload relay, anti-single phase relay, 
etec., are included? 

In conclusion, the writer would like to suggest that 
prospective purchasers or users of rectifier equipment 
study “Standards for Electroplating Metallic Rectifier 
Units,” available from NEMA. These standards con- 
tain a great deal of data which could not be incor- 
porated in this paper. 
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.... constant improvement is being con- 
tinually achieved in the design of auto- 


matic control equipment... . 


A IT was just about twenty-one years ago that the 
first combination fuel-fired boiler house specifically de- 
signed to use automatic combustion control was placed 
in operation at the Campbell works plants of Youngs- 
town Sheet & Tube Co. There was considerable skep- 
ticism in many minds at that time as to the practi- 
cability of such an installation, and at least one major 
control manufacturer declined to quote on the control 
equipment. This plant included several novel features, 
major among which was the automatic starting and 
stopping of pulverized coal burners to supplement blast 
furnace gas firing. The installation was a success from 
the start, and it is significant that the plant is still in 
every-day operation using the original automatic com- 
bustion control equipment. Since that time, many such 
plants have been designed, built, and operated with 
such success, that today no major steel plant boiler 
installation is made without automatic combustion 
control as a part of the original design. Indeed, it is 
difficult to imagine how some of these plants could be 
operated without such controls. 


Steel mill boiler plants differ from the usual indus- 
trial installations in that blast furnace gas is the pre- 
dominant fuel. Because the availability of blast fur- 
nace gas does not parallel steam demand, and because 
storage facilities generally are not available, it is neces- 
sary to supplement blast furnace gas with some other 
auxiliary fuel, such as coal, oil, or coke oven gas. Steel 
mill boilers are often called upon to carry such large 
and sudden load changes in regular operation, as would 
correspond to emergency conditions in most industrial 
plants. One plant, of which we know, is called upon to 
handle load swings as high as 28,000 kw in two or three 
seconds, at intervals of two or three minutes, contin- 
uously except for periods of relatively calm load when 
roll changes are made in the hot strip mill. 

A typical installation of this early period included 
boilers fired by blast furnace gas on one side of the fur- 
nace, and coal from separate burners on the opposite 
side. The fuel control circuits involved jackshafts and 
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mechanical transmission to coordinate the operation 
of the fuel and air controls. Air flow was regulated 
using damper position as the measure of flow, and the 
blast furnace gas and auxiliary fuel were treated as if 
fired in separate furnaces, using steam pressure as the 
coordinating factor. This calibrated position control 
was practical because the air supply system for each 
fuel could be separately calibrated with its fuel and 
burner system. These early installations included two 
separate steam pressure masters, one set for a slightly 
lower steam pressure than the other, so that as steam 
pressure fell, indicating the lack of enough blast fur- 
nace gas to carry the load, the second master control 
operated to make up the deficiency by the admission 
of an auxiliary fuel and air supply. Despite the lack of 
refinement, these early installations, practically all of 
which are still in operation, were basically correct and 
initiated the chain of advancements which characterize 
the modern systems of today. These advancements are 
partly apparatus improvements and partly circuit de- 
velopments, necessary to keep pace with the more in- 
volved firing systems and burner arrangements. 

Since the arrangement of automatic control is de- 
pendent, to a large extent on the nature of the boiler 
equipment to be controlled, it would be helpful to con- 
sider representative modern firing and fuel arrange- 
ments, as shown by nine more recent designs, the con- 
trol equipment for which were or will be supplied by 
the author’s company. See Table I. 

It is interesting to note that the trend seems to be 
towards turbine-driven forced and induced draft fans 
and multiple fuel burners, with a common air supply. 
Coke oven gas and oil appear as either supplementing 
or replacing coal as the main auxiliary fuel. 

The use of multiple fuel burners makes it imperative 
that the several fuels be separately measured and to- 
talized in such a manner that the result of the totaliza- 
tion is a control signal, which is a measure of the total 
air required. This means that not only must the fuel 
be measured, but the measurement be weighted by the 
air requirement factor for that fuel. In addition, where 
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Plant Fuels supply Fan drives 
i Great Lakes Steel Corp. Blast furnace gas Common Steam turbines 
4 Ecorse, Mich. Coke oven gas 
Carnegie-Illinois Steel Corp. Blast furnace gas Common Steam turbines 
Gary, Ind. Fuel oil 
i 
Alan Wood Steel Co. Coke oven gas Common Steam turbines 
Conshohocken, Pa. Blast furnace gas 
Fuel oil 
Carnegie-Illinois Steel Corp. Blast furnace gas Separate Steam turbines 
Edgar Thomson Works Pulverized coal 
Braddock, Pa. 
Steel Co. of Canada, Ltd. Blast furnace gas Separate Steam turbines 
Hamilton, Ontario Coke oven gas 
Fuel oil 
Carnegie-IIlinois Steel Corp. Blast furnace gas Common Steam turbines 
Carrie Furnaces Pulverized coal 
Rankin, Pa. 
/ National Tube Co. Blast furnace gas Common Steam turbines 
McKeesport, Pa. Pulverized coal 
Bethlehem Steel Co. Blast furnace gas Separate Motors through 
Sparrows Point, Md. Fuel oil hydraulic couplings 
Colorado Fuel & Iron Co. Blast furnace gas Common Boiler damper 
Wickwire-Spencer Div. forced draft fan turbine 
Buffalo, N. Y. 
' 
the air flow must be measured in the combustion passes at no time should the fuel supply exceed the air avail- 
of the boiler, it is necessary for the air flow measure- able for proper combustion. 
ment to be compensated for the radical difference in These are basic requirements which have called forth 
the composition of the flue gases when going from basic advances in the engineering of control circuits. 
straight blast furnace gas to mixtures of blast furnace There are also other very practical requirements 
gas and other fuels. which tax the versatility of the control system; for ex- 
It is desirable, in addition to maintaining proper ample, it may not be an economic matter to design the 
fuel-air ratio, to so control the admission of fuel that induced draft system for full boiler load capacity under 
at all times the fuel input to the furnace after a change straight blast furnace gas firing because the fans would 
in fuels shall remain the same as before the change and be excessively large. Nevertheless, it is desirable to per- 
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Figure 2— Apparatus diagram of control system — multiple fuel-fired boiler. 


mit such firing at times. One method of handling this 
problem involves by-passing the air heater or econo- 
mizer as the fan approaches full speed. The control ar- 
rangement must not only do this automatically, but at 
the same time maintain the maximum possible heat 
transfer. 

In working out some of these advanced circuit re- 
quirements, it has been necessary for apparatus design 
to keep abreast of progress; for example, in the control 
of turbine-driven fans, at one time it was considered 


necessary to operate dampers in connection with tur- 
bines so as to provide a micrometer type of control. 
The development of stable high speed diaphragm type 
regulators has made the use of dampers unnecessary, 
the resultant control being simpler and superior to that 
obtained by the former combination damper-turbine 
speed type of control. 

A pneumatic totalizing apparatus has done away 
with the jackshaft and lever systems formerly used to 
combine control functions. 


Figure 3 — A deficiency in blast furnace gas is automatically made up by a corresponding flow of oil. 
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High speed diaphragm type metering regulators have 
taken the place of the cumbersome float operated de- 
vices of years ago, not only measuring the differentials 
but extracting the square root function before sending 
out the pneumatic control signal which represents the 
metered flows. 

With the foregoing as a background, it will be of in- 
terest to consider a typical modern installation incor- 
porating many of the ideas which have been discussed. 
Figure 1 illustrates such a system, using the newly de- 
veloped functional block diagrams being considered by 
the A.S.M.E. Terminology Committee as a means of 
illustrating the overall strategy of a complicated con- 
trol arrangement in a simple manner. 

Referring to this diagram, it will be noted that the 
system includes three primary regulators which must 
be satisfied to accomplish the desired overall results. 
They are the master sender which regulates steam pres- 
sure, the blast furnace gas availability regulator which 
protects the blast furnace gas supply, and the furnace 
draft regulator which insures removal of the products 
of combustion. Starting with the master sender, a pneu- 
matic control signal is generated in accordance with 
fuel demand. This control signal is transmitted to the 
blast furnace gas regulator and also to a fuel totalizer. 
The blast furnace gas regulator, in response to this 
loading, transmits a control pressure to the power unit 
controlling the opening of the blast furnace gas control 
valve, causing it to open. The amount of blast furnace 
gas flowing, as a result of the valve opening, is meas- 
ured and fed back to the blast furnace gas regulator 
where it opposes the loading set up by the master 
sender. When sufficient blast furnace gas is available, 
the regulator is in equilibrium when the flow of blast 
furnace gas is equal to that desired, as indicated by the 
master sender loading. If at any time the supply of 
blast furnace gas should decrease, as indicated by a 
falling-off in incoming blast furnace gas pressure, the 
blast furnace gas availability regulator generates a 
pneumatic signal, which is transmitted to the blast fur- 
nace gas regulator opposing the master signal and 
causing the blast furnace gas regulator to reduce the 
flow of blast furnace gas until the maximum amount of 
gas available is being used. 

The total fuel loading from the master sender is also 
transmitted to the fuel totalizer, where it is opposed by 
the pneumatic signal representing blast furnace gas 
flow. The difference between these two signals repre- 
sents the deficiency in fuel that must be made up in the 
form of oil. This deficiency signal is transmitted to the 
oil flow regulator, which controls the opening of the oil 
valve, permitting oil to flow to the burner until the rate 
of flow represented by the oil flow signal is equal to that 
coming from the fuel totalizer. If the blast furnace gas 
available should increase, the amount of oil flowing 
would correspondingly decrease, and vice versa. 


For purposes of air flow control, the blast furnace gas 
flow and the oil flow signals are both combined in a 
correct manner to generate a total air flow requirement 
signal, which is transmitted to the air flow regulator 
and opposed by the air flow signal representing actual 
air flow. The difference between these signals actuates 
a forced draft steam control valve, adjusting the speed 
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Figure 4— Centralized control panels enable convenient 
operation of the combination fired steel mill boilers. 


of the forced draft fan turbines as required to set up 
the proper flow of air. 

As noted, the furnace draft regulator is a separate 
entity which operates to control the opening of the in 
duced draft fan steam control valve, as required to 
maintain the desired furnace draft within the com 
bustion chamber. 

Figure 2 is an apparatus diagram corresponding to 
the functional diagram of Figure 1. 

Figure 3 illustrates the control action of the abave 
described blast furnace gas and oil control system. 
Note the places on the chart where a deficiency in blast 
furnace gas is automatically made up by a correspond 
ing flow of oil to maintain the fuel input at the desired 
value. 

Figure 4 illustrates the control panel carrying the 
control and instruments for two recently installed com- 
bination fired steel mill boilers. 





DISCUSSION 


PRESENTED BY 


E. S. SEELY, Power and Fuel Engineer, Carnegie- 


Illinois Steel Corp., Homestead Works, Mun- 
hall, Pa. 


M. J. BOHO, Vice President, Hagan Corp., Pitts- 
burgh, Pa. 


H. R. FULTON, Mechanical Engineer, Bailey 
Meter Co., Pittsburgh, Pa. 


Cc. W. PARSONS, Assistant to Vice President, Re- 
public Flow Meters Co., Chicago, III. 


B. D. BARNS, Superintendent Fuels, Ford Motor 
Co., Rouge Plant, Dearborn, Mich. 


E. S. Seely: On a boiler equipped with four combina 
tion type burners, suitable for firing either blast furnace 
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gas, the primary fuel, or coal, the secondary fuel, what 
difficulties are encountered in obtaining the proper 
fuel-air mixture when it is necessary to clean the gas 
compartment of one of the burners? At this time an 
equivalent amount of coal is fired to supplant the blast 
furnace gas and the combustion controls call for addi- 
tional air to burn the coal. However, the additional air 
is being supplied by a common duct which is not di- 
rected specifically to the coal burner, but is divided 
proportionately among the three gas burners and one 
coal burner. Will the air deficiency at the coal burner 
result in delayed combustion taking place in the super- 
heater zone? 

M. J. Boho: There are a number of factors involved. 
The combustion control can only regulate the quantity 
or air supplied for combustion. It is the function of the 
burner to thoroughly mix the air and fuel so that com- 
plete combustion takes place. If the burner is such 
that dirt deposits affect burner mixing, then combus- 
tion conditions will be affected. If separate gas and 
coal burners are used, it is desirable to shut off the air 
passages of a burner when it is taken out of service for 
cleaning. In this way, the combustion air is diverted to 
the burners which are currently fed fuel. Where com- 
bination burners are used, cleaning of the blast furnace 
gas passages has little effect on combustion since the 
normal path of air flow through the burner is the same 
whether gas or coal is being burned. A properly de- 
signed combustion control system takes into account 
the relative difference in air requirements of the blast 
furnace gas and coal. 

H. R. Fulton: I would like to comment on the ques- 
ton of controlling fan dampers versus fan turbine speed. 
The results obtained may not depend so much upon 
the combustion control equipment as upon the inertia 
of the fan with its turbine and the type of governor 
used, if any. The speed can be controlled satisfactorily 
over the normal operating range, but if there is no gov- 
ernor on the turbine it may become unstable below 30 
per cent of maximum speed. Hence, a damper must be 
used to supplement the speed control if regulation is 
desired at lower loads. 

For example, in a recent installation, the forced draft 
fans were conservatively designed so that a 3:1 range 
of speed control on the fan represented only a 2:1 range 
of control on the boiler. With the fan control valve 
completely closed, sufficient air was passed by natural 
draft to carry 50 per cent load on the boiler. Obviously. 
a damper control was needed for the lower ratings. 
Therefore, one cannot assume that damper control is 
unnecessary unless these other factors have been care- 
fully considered. 

M. J. Boho: It is true that where steam driven vari- 
able speed fans are used, the fan equipment must be 
sized to match the operating range of the boiler. This, 
however, is true also where damper controls are used. 
There have been enough variable speed turbine driven 
fan installations made in the steel industry to indicate 
that satisfactory designs can be developed. With proper 
regulating apparatus, results are satisfactory. 

C. W. Parsons: Do vou have any preference in the 
control of furnace draft, either as you have shown by 
the induced draft fan or dampers, or, on the other hand, 
by the forced draft fan or its dampers? 


100 










M. J. Boho: This is a question that could stand a 
great deal of discussion. In general, we feel that the 
particular conditions surrounding a given installation 
determine whether the forced draft or induced draft 
will be controlled primarily from furnace draft. 

In some installations subject to boiler tube slagging, 
it may be desirable to place furnace draft control on 
the induced draft; otherwise, furnace fluctuations due 
to lancing can cause sudden and wide undesirable varia- 
tions in air flow to the burners. In other cases, the rela- 
live speed of response of the forced and induced draft 
equipment may be a determining factor since, in gen- 
eral, the induced draft fan is much larger and has 
greater inertia than the forced draft fan. 

In still other cases, the question of safety interlock 
may be considered more important than the other 
factors. There is a natural interlock present in the oper- 
ation of the forced draft control from furnace draft. 
For example, failure of induced draft, through the fur- 
nace draft regulator, will cut down on forced draft to a 
point corresponding to the reduced capacity of the in- 
duced draft fan. The fact that the furnace draft regu- 
lator is in continuous operation makes it a more desir- 
able safety element than a special device which may 
not be called upon to operate more than once or twice 
throughout its useful life. 

From the above, it will be apparent that there are 
several, and in some cases conflicting, considerations 
which must be taken into account in arriving at a final 
design. 

Member: In the volume measurement of blast fur- 
nace gas, what does the operator do? 

M. J. Boho: The question of blast furnace gas meas- 
urement involves both the means for measurement and 
the practical problem of maintaining the measuring 
clement in a satisfactory state of cleanliness. Where 
dirty gas is burned, the use of burner pressures as an 
indication of flow rate has worked out quite satis- 
factorily. Where clean gas is burned, the usual methods 
using orifice plates, pitot tubes, ete., are as satisfactory 
with blast furnace gas as with the other fuel gases in 
the steel plant. 

Burton D. Barnes: We have on the market oxygen 
analyzers. In talking in terms of mixed fuels, has there 
been any development in controlling air from, say, an 
oxygen analyzer? 

M. J. Boho: The thought of using gas analysis as a 
control element for regulating combustion in boiler 
furnaces goes back a long time. While there is the- 
oretical merit to the idea, practical factors have kept 
the system from enjoying widespread usage to date. 
Some of these practical factors include the difficulty of 
getting representative flue gas samples, the time delay 
element in the analysis of the sample, and the mainte- 
nance required to keep the mechanism in satisfactory 
operation. In the usual steel mill boiler plant, the ex- 
tent and frequency of load changes is perhaps greater 
than in any other industry and, for this reason, any gas 
analysis control element should preferably be engi- 
neered into a control system in such a way that its effect 
is superimposed on a conventional design involving 
basic flow measurement and control of fuel and air. 
In this way, some of the above mentioned shortcom- 
ings can be circumvented. 
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CONTINUOUS CASCADE PICKLING 


W. H. STUCK 

Metallurgical Investigator 
Jones & Laughlin Steel Corp. 
Aliquippa, Pa. 


J. H. ABRAMS 
Technical Representative 
American Chemical Paint Co. 


Ambler, Pa. 


.... continuous cascade pickling has en- 


abled greater flexibility, more uniformity, 


and higher speeds .... 


A THE history and development of pickling tech- 
niques and equipment, theories of scale formation and 
theories of pickling action have been ably discussed by 
E. D. Martin, “Continuous Strip Pickling,” Yearbook 
of the American Iron and Steel Institute, (1948). pp 
602-653, and will not be covered here. However, very 
little has been written concerning the relative merits 
of continuous cascade pickling. Therefore, the scope 
of this paper will be to discuss one producer's experi- 
ence with cascade pickling and to describe the equip- 
ment with which it is used. 

In recent years, increased production costs and con- 
sumer demands have dictated the need for greater ton- 
nages of cold reduced steel strip. As part of their pro- 
gram to keep abreast of these trends, the Jones & 
Laughlin Steel Corp. has installed a 42-in. continuous 
pickler at their Aliquippa works. This installation, 
which will be the chief topic of this paper, embodies 
the better features of earlier picklers together with 
some entirely new improvements to make it one of the 
most modern now in operation. 

This pickle line is comprised of two major divisions, 
the entry and the delivery ends, separated by a looping 
pit. Included in the entry end, following the sequence 
of operation, are: coil conveyors, processor or scale 
breaker, upcut shear, welder, flash trimmer, stitcher 
and main pinch roll No. 1. 

A system of conveyors transports hot band coils 
from the stocking floor to the processor. Here each coil 
is kicked onto an elevator that not only moves ver- 
tically but also travels horizontally between the con- 
veyor and the processor. The coil may be revolved on 
the elevator by means of motor driven rolls, upon which 
it rests. These features of maneuverability permit rapid 
positioning of coils in the scale breaker. 

Two hydraulically operated small diameter flex rolls, 
each of which is backed up by a slightly larger roll, 
subject the strip to a reverse bending action causing a 
great number of very fine crossbreaks in the scale. This 
materially aids pickling by effecting some scale re- 
moval and by permitting better accessibility for the 
acid. 

The expanding mandrel type uncoiler is equipped 
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with a drag-generator motor that puts back tension, 
which is adjustable, into the strip. Also incorporated 
in this processor are two sets of driven pinch rolls fol- 
lowed by a roller leveller which serves to flatten the 
strip. 

An upceut shear, equipped with air-operated side 
guides for positioning, properly cuts the strip for weld 
ing. 

The successful operation of any continuous pickler 
is contingent upon the speed with which coil ends may 
be joined together. This line is equipped with both a 


Figure 1— The 42-in. continuous pickling line at the 
Aliquippa Works of Jones & Laughlin is operated at 
speeds up to 1500 fpm and arrangements are being 
made to increase this appreciably. 
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Figure 2 — The scale breaker consists of two small diam- 
eter rolls, each of which is backed up by a slightly 
larger roll. 


conventional stitcher, which is only used as emergency 
stand-by equipment, and a flash buttwelder that has 
some unique features. The sequence of operations such 
as the clamping action, feed, push-up, welding and up- 
set are all hydraulically operated and interlocked to 
function automatically. The following description of 

a normal welding cycle is presented to better identify 

the welder parts and describe their functions: 

1. With the welder parts set for strip runout, the 
gage is up, the clamp is open, the movable head is 
back for gage clearance and the side guides are 
open. Settings have been made for welder heat, 
feed and gap. 

2. The tail end of the leading strip is sheared square 
at the upeut shear. It is then advanced beyond the 
welder dies and stopped. The gage is lowered to 
the correct position. The tail end of the leading 
strip is backed against the gage head and a loop 
formed. 

3. The leading end of the following strip is cut at the 
upeut shear to obtain sound strip for welding, 
after which it is advanced to the gage head. Addi- 
tional material is fed by the processor. The loop- 
ing roller is raised to provide extra strip for the 
moving dies; the processor is stopped, and the 
looping roller is lowered. There is then a loop 
which forces the strip end against the gage head 
and, since it is a free loop, the strip aligns itself 
against the head to establish the proper V-gap at 
the beginning of the flashing. 

t. The side guards on both the stationary and the 
movable heads are closed by air to center the strip 
with the welder. (A motor is provided for shift- 
ing movement of the entry guide assembly, if re- 
quired, after the side guards are closed.) 

5. The upper heads are then lowered and the side 
guards opened. Operation of the switch, to clamp, 
energizes the main power cylinder solenoid, to 
clamp both strips in the dies, to admit air into the 
pullback cylinder for releasing the gage head, and 
to start the automatic welding cycle. 

6. After a time delay (adjustable 0-3 seconds) fol- 
lowing the operation of the switch for clamping, 
the gage raises automatically. At the top position 
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of the gage, the power contactor closes, the main 
power cylinder feed solenoid is energized to admit 
air to both the main power feed cylinder and the 
gap take-up cylinder simultaneously, and the 
flashing cycle follows automatically. At the end 
of the flashing, the upset occurs almost instan- 
taneously. 

At the upset, the limit switch, through suitable 
adjustable time delay circuits opens the power 
contactor, unclamps the dies, resets the feed and 
after the strip has been released by the welder, 
starts the entry end to run at 200 fpm, until stop- 
ped by the operator. 


~ 


Timing of the welding operation is performed by the 
metering valve. This valve controls the rate of fluid 
entry into the cylinder controlling the feed. The valve 
orifice is designed for giving a fairly uniform rate of ad- 
vance for the movable die toward the stationary die 
during the first part of the feeding cycle, then the rate 
of feed increases to burn off the strip ends at a con- 
stantly accelerated rate until just before the upset. 
Then the valve opens fully to give unrestricted flow 
and the upset occurs almost instantaneously. 

One of the more unique features of this welder is the 
power contactor. Instead of the conventional magnetic 
type contactor, it has an electronic type using two 
ignitrons to close and open the 440-volt main power 
circuit to the welder. Two sets of power tubes are in- 
cluded, but one is a spare available for immediate use 
in case of a breakdown. This feature also permits serv- 
icing, by qualified repairmen, any time they might 
elect, without delays on the line. A switch located on 
the welder desk permits the operator to select either 
contactor. 

For heat selection, the welding transformers have 
separate primary and secondary windings. The primary 
winding has four taps for contactors which may be 
changed by a selector switch on the welder desk, in- 
stead of manually. Also the power tube contactor has 
voltage control by phase shifting, which is controlled 
from the welder desk. This gives a complete range of 
heats for the various steel widths and gages to be 
welded on this equipment. 

After the weld has been made and moved to the flash 
trimmer, the strip is stopped by the operators with the 
weld under the trimming knives. The entire trimmer is 
designed to be moved, by motor drive, towards or away 
from the welder to aid in quickly spotting the weld 
directly between the cutter knives. The trimmer is 
equipped with a series of top and bottom knives which 
travel horizontally across the strip to trim the excess 
metal from the weld and make it the same thickness as 
the two adjacent areas. Following this operation the 
entire entry end, which also includes main pinch roll 
No. 1, is set in motion, and the strip is run into the 
looping pit where it folds into long loops. The maximum 
speed of the entry end is 1500 fpm, and it is currently 
being operated near that speed. 

The looping pit is 42 ft long, 13 ft deep and is equip- 
ped with motor driven adjustable side guides, which 
allow a maximum width of 46 in. and a minimum width 
of 211% in. The purpose of the looping pit is to provide 
storage for a sufficient length of strip that will permit 
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the entry end to stop and make welds without delay- 
ing the delivery end. 

Included in the delivery end are the pickling tanks, 
rinse tanks and a dryer, which are located between 
main pinch rolls No. 2 and No. 3. No. 3 pinch roll is 
followed by an upcut shear, trimmer, oiler and upcoiler. 

As the strip is being pulled from the looping pit by 
No. 2 pinch roll, it passes through adjustable side 
guides, which center the strip in the line, and a set of 
unfolding rolls that are located 22 ft above the floor 
of the looping pit, which distance aids in the loop un- 
folding operation. 

There are four pickling tanks, all on the same level, 
constructed of ®g-in. steel, lined with 14-in. rubber that 
is Insulated with an eight inch double course brick lin- 
ing, bonded together with acid proof cement. Each 
tank measures 80 ft long, 54 in. wide and 50 in. deep. 
Ten ceramic piers or skid blocks, each 8 in. high and 3 
ft long, are imbedded in the brick floor of each tank 
and serve to hold the strip off the tank floor and to 
protect the four steam lines that are fastened along the 
floor. An offset is provided on both sides of each tank, 
at the center, which space provides protection to the 
two lead steam lines entering the tanks at the point. 

A large rubber hold-down or dunking roll is located 
at the ends of each pickle tank. These rolls, which are 
operated by means of air cylinders and are designed 
with a tie between the end bearings to keep them 
parallel with the carryover rolls located between each 
tank, may be raised or lowered as desired, and serve 





to hold the strip down into the acid, thereby increasing 
if down or decreasing if up, the tank’s effective pickling 
length. A set of rubber squeegee rolls, to control acid 
drag-out, is located at the exit end of the last pickle 
tank. 

Dumping, for all solutions except the cold water 
spray rinse, is accomplished by drains equipped with 
a plunger type valve. Overflows are also an integral 
part of each drain. 

Adjacent acid tanks are connected by an eight inch 
valve-controlled interconnect pipe. Valves are closed 
for operating tanks with batch type pickling, and 





Figure 3 — Many unique features are incorporated in the 
welder for the 42-in. continuous pickling line. 


opened, to permit solution flow from one tank to an- 
other with continuous cascade pickling. A combination 
of solution weight and level differences causes the solu- 
tion to flow, in a counter direction to strip travel, from 
No. 4 tank, to which all continuous additions of in- 
hibitor, acid and water are made, back through the 
other tanks to the point of discharge at the entry end 
of No. 1 tank. 

Strip rinsing is accomplished in two tanks—a cold 
water rinse which contains six pairs of high-pressure 
sprays and a set of wringer rolls, followed by a hot 
water dip rinse which is equipped with stationary dunk- 
ing rolls and a set of rubber wringer rolls at the exit end. 

Rinse tanks are of the same construction as the acid 
tanks, and all are equipped with rubber-lined covers. 
Large rubber-lined ducts are attached to each tank and 
are connected to a fume control exhaust system. Two 
30,000 cfm exhaust fans maintain a negative pressure 
in the ducts to draw pickling fumes and steam through 
a central vapor washer. 

Solutions are heated by steam emitted through jets 
contained in and spaced along the horizontal length of 
each of the four steam lines mentioned above. Two 
heaters, one on each side, are located in each end of 
each tank. The design of the piping arrangement and 
valves to these heaters affords considerable flexibility 
of operation to insure maximum efficiency. Steam in 
two of the heaters, situated at diagonally opposite ends 
of each tank, is controlled manually to provide auxil- 
iary heat and bath agitation, thereby keeping fresh 
solution in contact with the strip. The remaining two 
heaters are individually and automatically controlled 
by motor operated valves, which in turn are controlled 
by recording type thermostatic regulators. They are 
also piped to bypass the thermostatic controllers and 
thus be operated manually. Solution temperatures are 
currently maintained at 210 F. 

In addition to the above solution heating equipment, 
each tank is equipped with a steam injector mixing 
valve which permits the addition of heated water for 
new solution makeup. 

All acid handling equipment, except for lead piping 
into pickling tanks, is made of plain unlined steel. Five 
20,000 gal tanks are used to store acid which is trans- 
ported to the plant in river barges, each of which has 
a capacity of approximately 100,000 gal. 

Acid may be added in any one of three ways on this 
line. The first, with which all are familiar, is the con- 
ventional method of opening a valve and estimating 
the amount of acid added. The second, which can be 
used for new tank makeup or spot additions in batch 
pickling, employs a solenoid operated valve controlled 
by an impulse counter; one impulse on this counter is 
equivalent to 310 lb of 66 degree Baumé sulphuric acid. 
The arrangement functions in the following manner: 
the operator opens the acid valve at the tank to which 
he desires to add acid, adjusts the dial impulse in- 
dicator to the required number of impulses, and presses 
a button which energizes the equipment. The instru- 
ment allows the predetermined amount of acid to flow 
into the tank and then automatically shuts off the flow. 
The number of impulses are accumulated on a counter, 
so that the amount of acid used during the turn is avail- 
able to the operator and the accounting department. 
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TABLE | 
42-in. Continuous Pickler 
Acid and Inhibitor Additions 
Based on Addition of 35 Lb of 66° Bé H.SO, per Ton 


Inhibitor Lb of water to make the following acidities, per cent 
Tons per hr Lb of acid -- - 

per min Pints per hr Ce’s per min 15 18 20 25 30 

40 23 2.7 21 120 96 84 63 48 
45 26 3.0 24 135 108 95 71 55 
50 29 3.4 27 151 121 106 79 61 
55 32 3.8 30 167 133 117 87 67 
60 35 4.1 32 182 146 128 95 74 
65 38 4.5 35 198 159 139 104 80 
70 41 4.8 38 214 171 150 112 86 
75 44 5.2 41 229 184 161 120 93 
80 47 5.5 43 245 196 172 128 99 
85 50 5.9 46 261 209 183 136 105 
90 53 6.2 49 276 221 194 145 112 
95 55 6.5 51 287 230 201 150 116 
100 58 6.7 54 302 242 212 158 122 
105 61 7.2 57 318 254 223 166 128 
110 64 7.5 59 333 267 234 174 135 
115 67 7.9 62 349 280 245 183 141 
120 70 8.2 65 365 292 256 191 147 


The third method, which controls the continuous 
additions of acid and water and is used with cascade 
pickling, consists of two proportioning flowrators—one 
for acid and one for water, solenoid valves, energizing 
equipment, ratio adjustor, totalizers and integrators. 
The flowrators are calibrated in terms of pounds per 
minute of acid and water. 


Figure 4— The looping pit is 42 ft long and 13 ft deep. 
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Before operating this equipment, it is first necessary 
to know the correct amount of acid and water to be 
added and the number of tons being pickled per hour. 
The acid and water requirements are determined by 
referring the tons per hour being pickled to a prepared 
chart (see Table I) which is calculated on the basis of 
using 35 lb of 66° Baumé sulphuric acid for each ton 
of steel pickled. Percentages are calculated on a weight 
basis. The chart shows tonnages from 40 tons per hour 
and up, giving the correct amount of inhibitor to add, 
and the required amounts of acid and water to obtain 
15, 18, 20, 25 or 30 per cent acid solutions in No. 4 tank. 

To operate the equipment the water valve is opened 
and regulated to allow the desired number of pounds 
per minute of water to pass through the water flow- 
rator. The instrument ratio adjustment dial is set at 
the desired percentage of acid and the equipment ener- 
gized. Then the control instrument takes over and 
automatically adds the correct amount of acid. While 
in operation, the amounts of water and acid used are 
traced on a calibrated 24-hr chart and the amount of 
acid used is also accumulated on two accumulating 
totalizers, one of which may be reset at the beginning 
of each turn. 

It was previously mentioned that this line is equip- 
ped to operate using either batch or cascade type solu- 
tion control. When the line first started, it was operated 
seven months using batch type, and since that time 
has used the cascade type almost exclusively. 

With batch type control each tank was made up with 
$400 gal of solution that was approximately 20° per 
cent by weight of pure sulphuric acid. Periodically, 
additional acid was added, to maintain this percentage, 
until the iron content of the solution reached 5 to 6 per 
cent by weight of pure iron. (All solution concentra- 
tion percentages used in this paper are actual per cent 
by weight of pure acid and pure iron.) At this point, 
tanks were allowed to work down until the acid reached 
9-10 per cent and the iron increased to 7-9 per cent, at 


IRON AND STEEL ENGINEER, FEBRUARY, 1951 








i Ci te i i a i 


—=—» 








TABLE 1! 
Batch Pickling 


Average Solution Concentration of Pickling Tanks 


and Acid Consumption by Months 


Tank No. 1 Tank No. 2 
Month - . —__—_—_ —___— 
Percent Percent Percent Per cent 

acid iron acid iron 

January 1948........ 10.8 4.5 13.1 6.4 
February 1948 8.4 5.8 12.3 5.5 
March 1948 i 11.1 5.4 13.7 5.8 
April 1948... ; 13.7 5.5 14.9 5.3 
May 1948..... 13.9 4.6 16.9 5.6 
June 1948 13.4 4.4 16.4 5.1 
July 1948 12.7 4.4 16.6 5.3 
4.9 14.8 5.6 
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which time the tank was dumped and a fresh solution 
made up. Table IT lists, by tanks, the average acid and 
iron concentration maintained for each month of batch 
pickling. 

During the period this line operated with batch type 
solution control, the average acid consumption was 
33.9 lb per ton of steel pickled, which is considered a 
good figure. Also, during that time, 125 tanks of spent 
solution were dumped and new solutions made up. The 
average concentration of these tanks, when dumped, 
was 10.7 per cent acid and 8.2 per cent iron. Tank num- 
bers 2, 1,3 and 4-were changed most frequently, in that 
order. 

With batch pickling, iron sulphate crystals would 
frequently build up on the bottoms of tanks in large 
quantities. This would removing tank 
covers while the deposit was being washed out. A few 
times, when the deposit became encrusted with crystals 
of the heptahydrate form, it required prying and dig- 
ging to loosen them. On one occasion, a drain valve 


necessitate 


assembly had to be taken apart to remove the crystals. 


Tank No. 3 Tank No. 4 Acid 
consumption 
Percent Percent Percent Per cent Ib per ton 

acid iron acid iron 
14.9 5.3 19.2 3.5 35.2 
15.0 5.9 19.0 3.9 29.7 
16.7 6.4 18.2 5.1 33.1 
18.4 4.4 19.8 5.3 37.2 
18.4 5.6 18.5 5.2 37.7 
17.3 5.1 16.9 3.9 40.6 
16.1 5.2 15.4 4.0 30.9 
16.7 5.4 18.2 4.4 33.9 


In order to do a good job of pickling while replenish 
ing spent solutions, line speeds were usually reduced 
with a resultant loss of production. 

With cascade type solution control, as practiced on 
this line, all acid, water and inhibitor additions are 
made continuously to No. 4 tank. The solution then 
flows back through the other tanks, by way of the inter- 
connects, to No. 1 tank from where it is dumped. 

When cascade pickling was first used, No. 4 tank 
Was maintained at the same or a higher acid concen- 
tration, than was used in batch pickling. However, 
time and experience have demonstrated that this is not 
necessary, so that currently only 16 to 18 per cent acid 
is being added to No. 4 tank. 

The most outstanding feature of cascade solution 
control is the high degree of uniformity that can be 
maintained from day to day and month to month. This 
is lustrated in Table III which shows the average acid 
and iron concentrations for each tank for each month 
this line has operated with cascade pickling. Also 
shown are the average acid consumption figures for 


TABLE Ill 
Cascade Pickling 


Average Solution Concentration of Pickling Tanks 


and Acid Consumption by Months 


Tank No. 1 Tank No. 2 
Month . 
Percent Percent Percent Per cent 

acid iron acid iron 
August 1948 7.2 6.3 11.4 5.9 
September 1948 8.9 5.6 12.7 5.9 
October 1948. 9.4 5.4 14.4 5.6 
November 1948 9.5 5.3 15.0 5.1 
December 1948 6.8 4.4 10.6 4.4 
January 1949 6.8 4.4 10.2 4.3 
February 1949 4.6 3.6 9.8 4.8 
March 1949. 6.3 4.6 9.3 4.7 
April 1949 6.8 4.8 9.8 5.0 
May 1949 6.1 6.5 9.2 4.6 
June 1949 5.4 3.9 9.4 5.0 
July 1949 4.2 2.7 10.2 4.7 
August 1949 3.7 3.1 11.3 4.0 
September 1949 7.2 4.7 10.2 4.6 
November 1949 8.3 3.7 11.3 3.9 
December 1949 7.6 4.7 10.6 4.9 
Average 6.8 4.6 10.9 4.8 
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Tank No. 3 Tank No. 4 Acid 
consumption 
Percent Percent Percent Per cent Ib per ton 

acid iron acid iron 
17.0 3.3 20.8 1.1 38.7 
18.0 3.5 22.8 1.4 32.7 
20.9 3.4 25.3 1.4 33.7 
21.1 2.6 24.4 9 33.5 
14.9 2.6 17.7 1.0 31.2 
13.9 2.7 16.5 1.0 29.1 
13.8 3.1 17.5 1.1 34.0 
12.9 3.1 16.3 1.1 30.7 
13.8 3.4 18.2 1.4 35.6 
12.9 3.1 16.8 1.2 33.7 
13.2 3.4 17.4 1.2 37.0 
13.3 3.1 17.0 1.1 40.2 
14.6 2.7 17.7 1.0 41.0 
13.6 3.1 17.1 1.2 34.8 
14.1 2.5 17.8 9 41.0 
13.2 3.8 16.8 1.6 34.7 
15.1 3.1 18.7 1.2 34.8 
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Figure 5— Acid may be added to the line in any one of 
three ways. Shown in the illustration is the contin- 
uous acid addition equipment. 


each month. The average acid consumption for sixteen 
months’ operation was 34.8 lb per ton. Although this 
figure is 0.9 lb per ton higher than obtained with batch 
pickling, it is still considered good. 

Another feature of cascade pickling is the flexibility 
it offers for pickling various grades of steel. It permits 
maintaining acid concentrations on the low side, near 
the minimum requirements, from which point solution 
pickling rates may be quickly increased or decreased 
as desired. When pickling bessemer steel or added phos- 
phorus open hearth grades of steel, the practice is to 
decrease solution agitation and temperature. Also, 
necessary, one or more dunking rolls may be raised to 
decrease the effective pickling length of the tanks. 

Other attractive features of the cascade system are 
the simplicity with which the acid addition equipment 
may be operated and the minimum amount of atten- 
tion required to maintain uniform solutions. Standard 
practice is to test solutions once every four hours. 

Experiences, as just related, indicate that the cas- 
cade type of pickling is superior to the batch method 
for the following reasons: 

Requires no dumping of tanks, except in cases of 

emergency, thus eliminating tonnage loss due to 

pickling with three tanks while the fourth is being 

drained and refilled. 

A more uniformly pickled strip is obtained from 

coil to coil, since the occasion never arises where 

two tanks are working down at the same time. 

3. Iron sulphate does not build up to the point of 
saturation where crystals precipitate out of solu- 
tion to accumulate on the tank floor. 

+. Pickling tanks are always at a relatively high 
operating efficiency. 

5. In general, cascade type pickling has permitted 
faster average pickling speeds. 

It is well known that the character of the scale for- 
mation on hot rolled strip in coil form is not uniform, 
which may lead to variable scale removal rates, and 
perhaps overpickling, in uninhibited acid baths. The 
presence of an inhibitor will prevent severe acid attack 
on any unscaled metal and leave more acid available 


we 
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Figure 6 — Inhibitor is added continuously to the line at 
No. 4 tank. 


for scale removal, thus reducing the over-all amount 
of acid consumed in the pickling operation. On this line 
an unusual method for adding inhibitor is employed in 
conjunction with cascade pickling. A specially pre- 
pared grade of liquid inhibitor is added continuously 
through a proportioning chemical feed pump. This is a 
positive action diaphragm pump which the operator 
adjusts, by lengthening or shortening the stroke, to 
add the desired number of milliliters of inhibitor per 
minute. Additions are based on a consumption of three- 
eighths of one per cent of inhibitor for the volume of 
sulphuric acid used. 

The remainder of the delivery end of this line is of 
conventional design and includes: a hot air dryer, No. 
} pinch roll, an upeut shear, rotary side trimmer, oiler 
and upcoiler. The maximum speed of the delivery end 
is 650 fpm and it is currently being operated between 
450 and 500 fpm. 

With the over-all length of the line being approxi- 
mately 592 ft, it can be appreciated that the electrical 


features, necessary to synchronize several units under 


one control are quite complicated and warrant a sep- 
arate discussion. Although a detailed discussion ts not 
planned here, a brief resume will be given of some 
features to demonstrate the flexibility of operations 
provided. 

Both the delivery and entry ends of the line have a 
main control board from which all the driving motors 
of the various units, contained in that part of the line, 
may be operated simultaneously. Also, there are con- 
trols at each unit for operating that unit individually. 
This arrangement allows the welder operator to posi- 
tion the back end of one coil in the welder while a coil 
is being placed in the processor, the front end sheared 
or squared and then moved up to the welder. 

At the delivery end, when the coil in the upcoiler has 
reached the desired size, the operator may stop the 
strip, set the shear in motion and after the strip has 
been cut in two, the upcoiler and slitter will start auto- 
matically and trim and recoil the remainder of the coil 
at running speed. During this time the operator may 
start the remainder of the delivery end on slow run and 
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'A TRIUMPH IN ENGINEER! 


SLAB HEATING 
FURNACES 


...With ZONE-FIRED CONTROL 


Leaders in the steel industry have reason to prefer 

Rust’s patented zone controlled, double or triple-fired, 

recuperative, continuous furnaces for reheating slabs, blooms, 

billets, bars or other shapes. No other furnace gives such 

positive control of heating quality and tonnage output. Each is 
individually designed to meet specific needs and provides 100% 
accuracy in the control of predetermined soaking chamber heat 
for any required rolling temperature. Flexibility is achieved by simply 
changing rate of fuel fired in the heating zone. The result is uniform 


heating efficiency with a minimum of fuel. 
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RUST FURNACE CO. 


PIONEERS IN FURNACE DESIGN 
PITTSBURGH, PENNSYLVANIA 


NG... 








Rust Slab Heating Furnaces like other 
types of Rust Furnaces, meet today’s 
demand for top performance at lower 
cost. There's a type of Rust furnace (de- 
signed to use any fuel) for almost every 
metallurgical heating need. Nearly 200 
Rust installations, ranging in capacity from 
20 to 115 net tons per hour, represent a 
considerable part of the entire heating 
capacity of America’s iron and steel indus- 
try. For either new or modernization 
projects let us quote on your requirements. 


THE WHOLE JOB 1S ONE JOB 





WITH A'RUST PACKAGE CONTRACT 





by the time the previous coil has been ejected, the front 
end of the next coil is entering the upcoiler. 

In addition to the aforementioned controls, there are 
jog switches at each individual unit, together with 
emergency stop buttons which will immediately stop 
all the units contained in the same part of the line. 

The entry and delivery ends have no common con- 
trols except the entry end has an off-and-on switch 
which will stop the entire delivery end. This is used 
only when the delivery end is getting ahead of the 
entry end and there is danger of emptying the looping 
pit of strip. 

Although this line is considered modern, and one of 
the fastest now in operation, plans are currently being 
formulated to increase the speed of the entry end to 
2000 fpm. The design of future pickle lines to give 
higher speeds and greater tonnages will pose many 
engineering problems. 

In conclusion, the following is a brief summary of 
the more important features and experiences associated 
with this line: 

1. The scale breaker has an expanding mandrel type 
uncoiler. that is equipped with a drag generator 
motor to give variable tension. Hydraulically 
operated flexrolls serve to break the scale. 


6. 


The sequence of welding operations are hydrauli- 
cally operated and interlocked to function auto- 
matically. Electronic ignitron tubes are used for 
welder power contactors. 

There are four eighty-foot pickling tanks, all on 
the same level, equipped with hold-down rolls. 
This line is equipped for operating with either 
batch type or continuous cascade pickling. Separ- 
ate instruments are provided for measuring acid 
additions for both types of solution control. The 
cascade system operates continuously to add the 
correct amounts of acid and water to No. 4 tank. 
Reduced production attributed to iron sulphate 
buildup in solutions, was experienced when oper- 
ating this line with batch type pickling. 
Continuous cascade pickling has been very suc- 
cessfully employed in operating this line. The 
continuous addition of acid holds solutions with- 
in desired concentration limits from day to day. 
Iron sulphate does not build up to an objection- 
able point. Greater flexibility is provided for pick- 
ling different grades of steel. More uniformity is 
possible when pickling the same grade of steel. 
Continuous cascade pickling has also permitted 
faster average pickling speeds. 


AISE COOPERATES IN PITTSBURGH INSTRUMENT CONFERENCE 


A THE Pittsburgh Section of the Instrument Society 
of America and the Carnegie Institute of Technology 
are cosponsoring a conference on “Instrumentation in 
the Steel Industry.” The Pittsburgh Sections of the 
following national societies are cooperating: American 
Institute of Electrical Engineers, American Institute of 
Mining & Metallurgical Engineers, Association of Iron 
and Steel Engineers, American Society for Metals, 
American Society of Mechanical Engineers, American 
Society for Testing Materials, American Welding 
Society, and the Engineers Society of Western Penn- 
sylvania. The meetings will be held March 28 and 29 at 
the Roosevelt Hotel in Pittsburgh. 
The program for this conference includes: 
“Electric Servo Mechanisms” 
by Elwood T. Davis 
Leeds & Northrup Co. 
“Hydraulic Controls” 
by H. Ziebolz 
Askania Regulator Co. 
“Pneumatic Controls” 
by A. A. Markson 
Hagan Corp. 
“Comparison of Methods of Measuring Molten 
Metal Temperatures” 
by J. W. Perey 


U.S. Steel Co. 
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“Instrumentation in Controlling the Welding 
Variable” 
by Julius Heuschkel 

Westinghouse Electric Corp. 
“Instrumentation and Control in the Utilization 
of Mixed Fuels and Oxygen in Open Hearth 
Furnaces” 
by Martin J. Conway, Consulting Engineer 

and 

Edward H. Cauger 

Wheeling Steel Corp. 
“High-Speed Reheating of Seamless Steel Tubes” 
by H. W. Cox 

National Tube Co. 
“Methods for Sorting Mixed Metals” 
by Anthony Doschek 

Doschek Associates 
“A Thermal Couple System for Molten Metal 
Temperature Measurement” 
by Lester Veiock 

Heppenstall Co. 
“The Industrial Application of the X-Ray to the 
Inspection of Steel Castings” 
by J. N. Flanagan 

Pittsburgh Ordnance District 

Ordnance Corps. 

U.S. Army 
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CURRENT AISE DISTRICT SECTION MEETING NOTICES 


BIRMINGHAM SECTION 


Monday, March 26, 1951 
Meeting 8:00 P.M. 


Dinner 6:30 P.M., 


“Production of Metallurgical Coke’*by D. D. Cox, Superin- 
tendent of By-Product Department, Tennessee Coal, Iron 
& Railroad Co., Fairfield, Ala. 


Thomas Jefferson Hotel, Birmingham, Ala. 


A 


BUFFALO SECTION 


Tuesday, March 13, 1951 


Meeting 8:00 P.M. 


Dinner 6:30 P.M., 


“Recent Developments in Open Hearth Combustion” by H. H. 
Northrup, Superintendent Open Hearth, Republic Steel 
Corp., Buffalo, N. Y. 

“Open Hearth Practices at the Lackawanna Plant” by F. G. 
Gregory, Superintendent of Open Hearth No. 3, Bethlehem 
Steel Co., Lackawanna, N. Y. 


Sheraton Hotel, 715 Delaware Ave., Buffalo, N. Y. 


” 


CHICAGO SECTION 


Tuesday, March 6, 1951 


7:45 P.M. 


Dinner 6:15 P.M., Meeting 


SYMPOSIUM “Fuels and Furnaces’”’ Symposium Leader 
A. A. Fennell, Chicago District Manager, Bloom Engineer- 
ing Co., Chicago, IIl. 


Phil Smidt’s Restaurant, 1205 Calumet Ave., Ham- 
mond, Ind. 


eo 


CLEVELAND SECTION 


Monday, March 19, 1951 at Cleveland, Ohio 


Dinner, 6:30 P.M., Meeting 8:00 P.M. 
Tuesday, March 20, 1951 at Youngstown, Ohio 
Dinner, 6:30 p.M., Meeting 8:00 P.M. 


“The Water Pollution Control Program of Ohio” by B. M. 
McDill, Engineer in Charge of Water Pollution Control, 
State Department of Health, Division of Sanitary Engi- 
neering, Columbus, Ohio. 
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Cleveland: Cleveland Engineering Society, 2136 E. 
19th St., Cleveland, Ohio. 
Youngstown: El Rio Club, Youngstown-Warren Rd., 


Route 422, Youngstown, Ohio. 


DETROIT SECTION 


Tuesday, March 13, 1951 
Meeting 8:00 P.M. 


Dinner 6:30 P.M., 


“Electronic Equipment for the Steel Industry” by H. W. Poole, 
Manager, Steel Mill Division, Industrial Engineering Divi- 
sion, General Electric Co., Schenectady, N. Y 


Detroit Sales Auditorium, Detroit, Mich. 


PHILADELPHIA SECTION 


March 3, 1951 
Meeting 7:00 P.M. 


Saturday, Dinner 6:00 P.M., 


“The Function of Lubricating Engineers in the Steel Industry’’ 
by C. R. Hand, Assistant Superintendent, Mechanical 
Department, Bethlehem Steel Co., Sparrows Point, Md. 

“Recent Lubricating Problems at Sparrows Point’ by A. E. 
Cichelli, Lubricating Engineer, Bethlehem Steel Co., 
Sparrows Point, Md. 


Engineers’ Club, 1317 Spruce St., Philadelphia, Pa. 


PITTSBURGH SECTION 


March 12, 1951 
P.M. 


Dinner 7:00 P.M., Meeting 8:00 


“Steel Plant Dust Control Through Ultrasonics”’ by C. Richard 


Soderburg, Jr., Chief Engineer, Ultrasonic Corporation, 
Cambridge, Mass. 


University Club, University Place, Pittsburgh, Pa. 
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This recent twin-installation of slab heaters 
is representative of the advanced designs which 
Surface Combustion equipment offers for all 
phases of steel mill heating operations. 
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These outstanding ‘Surface’ design 
, features have proved themselves in leading 


a Ty sid “A steel mill operations — 
’ 


\> Triple-Fired Burner Arrangement 
>» Refractory Tile Recuperator 
Ey Water-Cooled, Insulated Skid Rails 


... three of the many engineering developments 
that mean savings to you in terms of low operating 
and maintenance costs. Why not take advantage 
of them? A ‘Surface’ engineer will be glad to call 
and discuss your heating and heat treating problems 
at your convenience. 


SURFACE COMBUSTION CORPORATION «+ TOLEDO 1, OHIO 


FOREIGN AFFILIATE COMPANIES 


BRITISH FURNACES LIMITEOD—CHESTERFIELD STEIN & ROUBAIX—PARIS, LIEGE AND GENOA 

STEIN & ATKINSON, LTD.—LONDON WILL L. SMITH, S.A.—BUENOS AIRES 

One-Way Fired: Sooking Pits Controlled Atmosphere Furnaces for Carbon 

Correction in High Alloy Rod and Bar Stock 

Billet Reheating Furnaces 
? Continuous Type Bright Annealing 
Slab Heating Furnaces and Normolizing Furnaces 

Continuous Type, Controlled Atmosphere Peasieeail Gein Mantua: Cintseding Seihiiens 


Strip Annealing and Normalizing Furnaces 


Controlled Atmosphere Annealing Covers for Wire ond Rod Pit Type Convection Furnaces for Rod Annealing 


Controlled Atmosphere Annealing Covers for Coil and Sheets Stress Relief Furnaces 


Continuous Furnaces for Heat Treatment of Steel Plate Wire Patenting Furnaces 






A The placing in operation of its new 
coal preparation plant at Price, Ky., 
enables Inland Steel Co. to reduce the 
cost and to increase the production of 
pig iron without the erection of new 
steel-making facilities. 


It is estimated that the new coal 
cleaning plant will make possible a 
reduction in the ash content of In- 
land’s metallurgical coal to 3.5 from 
7 per cent. Using the industry’s rule- 
of-thumb that each 1 per cent of ash 
reduction is equal to 30 cents in the 
cost of pig iron, Inland’s cost per ton 
of producing pig iron is expected to 
drop more than a dollar per ton. 


Because the coal cleaned by the 
new plant will contain an appreciably 
lower percentage of ash, slag volume 
produced in the blast furnace will be 
reduced about 10 per cent. Experi- 
ence has shown that such a decrease 
in slag volume is accompanied by a 
decrease of 4 per cent in coke con- 
sumption per ton of iron, and an in- 
crease of 4 per cent in iron produc- 
tion. 

Inland’s coking coal from eastern 
Kentucky is inherently low in ash. 
Old hand loading mining methods 
produced a coal with approximately 
5.1 per cent ash, whereas coking coal 
is commonly used by other steel pro- 
ducers with from 7 to 8 per cent ash. 
By the introduction of modern coal 
cleaning methods, Inland has further 
reduced this low of its 
coal, and thus increased pig iron 


ash-content 


production. 

The new plant, which has been 
called “the most completely engineer- 
ed in the country,” contains the most 
advanced equipment for the efficient 
preparation of run-of-mine bitumi- 
nous coal for metallurgical use. De- 
signed and built by Link-Belt Co., 
the plant has a capacity of 750 tons 
of raw coal an hour. Slate, rock, fire 
clay and other impurities are mechan- 
ically removed. An elaborate system 
of blending bins, paddle mills, and 
conveyor systems permit the auto- 
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matic mixing of sizes and analyses for 
delivery direct to railroad cars. 

Moreover, the new plant enables 
Inland to engage in “total seam” min- 
ing, and by extracting coal in fault 
areas which could not previously be 
mined at favorable costs, Inland not 
only is increasing ton-per-man_pro- 
duction of coal, but is recovering a 
larger percentage of the total coal 
deposit before withdrawing from an 
area. 


PIG IRON PRODUCTION 


The coal washing plant is expected 
to reduce the ash content of the coal 
from 7 to 3.5 per cent. As a result, 
these important advantages will fol- 
low as the resultant low-ash coke is 
used in blast furnaces in the manu- 
facture of pig iron: 






l. 


INLAND INSTALLS NEW COAL PREPARATION PLANT 


Freight Saving. Ash is ballast 
that has to be carried through 
the process and acts as a detri- 
ment to the efficiency of opera- 
tions. 


. Thirty per cent decrease in coke 


ash. Ash in the coke will be re- 
duced from 9 to 6.5 per cent. 

By-Product production up. The 
use of the cleaner coal in the coal 
blend will give percentage in- 


creases in by-product produc- 
tion per day as follows: 

Ammonium sulphate 10 
Coal tar. 5 


Light oil (benzol, toluol, 

xylol) . 5 
Coke oven gas. $= ‘ a 
Blast operation im- 
proved. Slag volume, due to less 
ash and consequently less lime- 


furnace 


stone, is expected to drop about 
10 per cent. 


Figure 1 — Raw coal, fed into the plant from the headhouse, seen in the 
lower left corner, at a rate of 750 tons an hour, never stops moving 
until it reaches the railroad cars in the valley, after the sorting, crush- 
ing, washing and blending sequence. All mine rock and ash-forming im- 
purities removed are conveyedfup the hillside in the right background to 
a refuse disposal bin, from which they are trucked away. 
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Bailey Pyrotron 
Recorder-Controller 


looking for Better Temperature Instruments? 


.»» Then check these features of Pyrotron 
Electronic Resistance Thermometers... 


FUNDAMENTAL ACCURACY 


Bailey Pyrotron Resistance Elements are made of 
highest purity platinum—the material used by the 
National Bureau of Standards in establishing basic 
standards for temperatures from —190°C to + 660°C. 


THREE TYPES OF CONTROL 


Pyrotron Controllers may operate: on-off electrical 
systems by either electronic relays or electric con- 
tacts, modulated electronic systems, or air-operated 
systems. Two temperatures may be recorded on the 
same chart and controlled by a single instrument. 


FACTS PUT INTO USABLE FORM 


Bailey Pyrotrons may be arranged to put temperature 
facts into convenient usable forms. If two or more 
temperatures are related, they may be recorded as 
continuous records on the same chart for easy com- 
parison. The average of several temperatures or the 
difference between two temperatures may be 


recorded as a single continuous record which may be 





retransmitted to a distant point or used to actuate 


a control system. 


EASY INSTALLATION 


Bailey Pyrotrons do not require careful leveling or 
protection against vibration. Three ordinary copper 
wires are all that is needed to connect each tempera- 
ture sensitive element with the recorder. Power may 
be taken from any 115 volt 60 cycle circuit. 


MINIMUM MAINTENANCE 


The absence of galvanometers, batteries and stand- 
ardizing equipment, together with the use of inter- 
changeable unit assemblies, reduces Pyrotron main- 
tenance to the vanishing point. 


ABUNDANT POWER 


A separate motor drive for each temperature fur- 
nishes abundant power to operate a recording pen, 


a controller and an alarm switch. 


For the full story on this unusual electronic resistance ther- 
mometer which is suitable for ranges between —300°F 
and 1200°F, ask for Bulletin No. 230-C. P-21 
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BAILEY METER COMPANY prem 8 
1047 IVANHOE ROAD e ° ° CLEVELAND 10, OHIO PRESSURE DENSITY 
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5. Iron production increased. The 


decrease in slag volume is ex- 
pected to decrease coke con- 
sumption 4 per cent and increase 
iron production 4 per cent. 

6. Open hearth capacity increased. 
Increased production of molten 
iron will decrease the time nec- 
essary for completing a heat in 
the open hearth. 


IMPROVED 
MECHANICAL MINING 


The development of improved coal 
preparation methods and equipment, 
the latest of which are incorporated 
at Inland’s Price, Ky., plant, has 
been hand-in-hand with the develop- 
ment of mechanical underground 
mining methods. 

Since the machine loader cannot 
separate and pick out the slate, the 
impurities in the coal as it comes to 
the surface increase materially with 
mechanical loading. The solution is 
the designing and construction of 
more accurate and complete prepara- 
tion facilities which permit total seam 
mining. 

Accordingly, plans for the construc- 
tion of a new central coal preparation 
plant began to take shape in 1946 
after Inland had increased its hold- 
ings in the Elkhorn No. 3 Seam to 
approximately 30,000 acres by the 
purchase of an additional 10,700 acres. 

To reach the new preparation plant, 
it was necessary to build a 4%-mile 
haulage tunnel to connect the Wheel- 
wright mine with the Price mine and 
the preparation plant. Consideration 
was given to both track and _ belt 
haulage, but track haulage from an 
assembly yard underground was fin- 
ally decided upon. 


DESIGN OF NEW PLANT 


The design of the new coal prepara- 
tion plant was preceded by a series 
of carbonization tests and the as- 
sembly of all necessary basic engineer- 
ing data. As a result, facilities have 
been provided to handle all of the 
coal Inland 
mines, as well as the “foreign” coal 
Inland purchases from other produc- 
ers in the Elkhorn field. The plant is 
designed to handle and prepare run- 
of-mine bituminous, containing lumps 
up to 24 XK 24 X 24 in. in size, at the 
rate of 750 tons-per-hour. This coal 
will all be received through the west 


produces at its own 
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portal of the company’s mine at Price, 
or by railroad or truck. The Chesa- 
peake and Ohio Railway Co. has es- 
tablished milling-in-transit rates un- 
der which coal will move to the plant 
for beneficiation. 

The new plant is modern in every 
respect, and has been designed to 
take care of every contingency that 
may arise in the foreseeable future. 
For example, provision is made to 
permit future installation of an east 
headhouse at a later date. 

Briefly stated, the plant is prepared 
to load out into railroad cars: 

1. Plus 5 in. lump. 

2.5 X 3 in. egg. 

3. 144 X 3% in. stoker. 

+. 2 X Oin. slack; to which may be 

added, after crushing to approx- 
imately 1% in. ring size, all or 
part of the stoker, or all or part 
of the lump, or all or part of the 
egg. 

Inland has always sold a large ton- 
nage of domestic coal. For that rea- 
son, the lump (plus 5 in.) will not be 
passed through the wash boxes. Sur- 
plus lump will be crushed and mixed 
with the metallurgical coal. 

The plant is equipped with Link- 
Belt Model 6044-E air pulsated wash 
boxes for cleaning 5 X %¢ in. 
and Deister diagonal deck washing 
tables for cleaning *4 X 0 in. coal. 


coal, 


It was decided for economic as well 
as technical reasons to reduce mois- 
ture in the washed coal mechanically 
rather than by thermal drying. There- 
fore, Bird centrifugal filters are used 
to dewater the washed *g X 0 in. 
coal, and dewatering screens are used 
for the 5 X 3¢ in. coal. 

The mechanical handling of locally 
mined coal starts at the Price Mine 
headhouse high on the mountainside, 
with a mine car-feeder ahead of a 
two-car rotary dump. This feeder is 
designed to handle a trip of 75 loaded 
3-ton capacity mine cars, of which 
not more than 20 will contain mine 
rock. As the cars are advanced by the 
dump operator, they are weighed at 
the track scale and then dumped two 
at a time without uncoupling. Motor- 
operated gates under the dumper en- 
able the load to be dumped directly 
either to the coal hopper or to the 
rock hopper without regard to the 
position of the car in the trip, and 
without delay in the dumping cycle. 

Mine rock delivered from mine cars 
or hand-picked from the lump coal is 
fed by reciprocating feeder from the 
rock dump hopper to a belt conveyor 
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Figure 2 — All of the operations in the 
Inland Steel Co.’s new coal prepara- 
tion plant at Price, Kentucky are 
controlled from this master pulpit, 
located in the center of the coal 
washery. Ash-forming refuse _ is 
automatically removed from the 
coal in two air-pulsated coal wash- 
ers located to the left and right of 
the central walkway. As the coal 
passes through the washers it is 
subjected to the alternating up- 
ward and downward action of 
water, which causes the clean coal 
to rise and be discharged over a 
weir at the top, while the heavier 
impurities — clay, rock, slate, etc. 
— are automatically removed from 
the bottom as fast as they accumu- 
late. 


which discharges it to a crusher for 
reduction to about minus 6 in. Belt 
conveyors lower the crushed rock 
down the mountainside to the valley, 
where the preparation plant is located, 
then across the valley where rejects 
from the coal washery join it, and up 
the opposite mountainside to a bin 
for disposal in a gob pile by truck or 
bulldozer. 

Mine rock can be handled at a 
normal uniform rate of 125 tons-per- 
hour, or up to 250 tons-per-hour for 
short periods abnormal 
amount of mine rock is encountered 
in a single trip of cars from the mine. 

The run-of-mine coal, after being 
rotary-dumped into the coal hopper, 
passes by reciprocating feeder to a 
belt conveyor, which carries it to a 
combination screen and picking table 
and belt conveyor. Large rock is here 
handpicked from the coal while it is 
being carried down the mountainside 
to the run-of-mine shaker screens in 
the coal preparation building. Here 
all of the run-of-mine coal is separated 
into plus 5 in. (lump) and minus 5 in. 


S1Zes. 


when an 


Coal received from other mines by 
rail or truck, so-called “foreign” coal, 
is discharged into a dump hopper 
equipped with a reciprocating feeder 
which delivers to a belt conveyor for 
discharge to the run-of-mine shaker 
screens. A link-belt car shaker facili- 
tates the unloading of rail cars. 
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No matter how 
unusual your generator 
may be eee 


we can build Nenw-Born Power into it! 


Peculiarities of design such as those in the turbo-alternator rotor 

above, photographed in our shop, hold no terrors for National Electric Coil 
engineers. In this case, removable tooth-sections allow the 

field coils to be hot-pressed and seasoned as a complete coil unit. 

Each finished coil is placed on the rotor core and the tooth-sections 

are inserted, National is prepared, by experience and equipment, 

to take advantage of every opportunity afforded by design and construction 
to give you maximum power and life. Now is the time to make sure your 
rotating electrical equipment is ready for the job which lies ahead. 

Write or wire (or cable Natcoil, Columbus). 
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The lump coal (plus 5 in.) next 
passes from the sizing screens over a 
lump picking table where final pick- 
ing removes objectionable material 
containing reclaimable coal, together 
with small rock that was not removed 
with the large rock. Rock hand-picked 
from the coal is delivered by chute to 
the rock crusher. The pickings re- 
moved are crushed 
and feed back into the minus 5 in. 
coal coming from the 


for reclamation 


run-of-mine 
shaker screen. The run-of-mine minus 
5 in. coal belt is equipped with a 
magnetic head pulley for automatic 
removal of tramp iron. The picked 
lump coal may be delivered directly 
to rail cars by a car loading boom 
equipped with a hinged end to permit 
laying the coal gently in the car. An 
automatic car changing chute permits 
cars to be changed without interrupt- 
ing the flow of coal. 

The minus 5 in. coal is carried from 
the run-of-mine shaker screen to a 5- 
compartment blending bin. The coal 
is evenly distributed over the entire 
length of the bin by means of a motor 
propelled automatic-reversing | steel 
tank-type tripper equipped with a 
two-way discharge chute. Automatic 
controls signal the operator when the 
bin is filled to capacity, or when the 
coal has reached its lowest operating 
level. The arrangement is such that 
a uniform layer loading of the blend- 
ing bin is maintained at all times. 

Raw minus 5 in. coal is fed uni- 
formly from the five compartments 
of the blending bin by means of five 
belt feeders to five vibrating screens. 
P.I.V. variable speed drives on the 
belt feeders permit regulation of the 
rate of feed from the blending bins. 


Figure 3— Individual cars entering 
Inland’s new coal preparation plant 
are weighed as they are being fed 
into the car dumper, where they 
are dumped two at a time without 
being uncoupled. The control panel 
for the trip feeder and car dumper 
can be seen between the scale room 
on the left and the dumper opera- 
tor on the right. 









On the vibrating screens the coal is 
separated into 5 X 34 in. and 34 X 0 
in. fractions. 

The 5 X %% in. coal is delivered by 
belt conveyor to a shaking chute 
which delivers equal portions to each 
of two link-belt air-pulsated wash 
boxes. In the wash boxes the stream 
of raw coal passes over a perforated 
plate and is subjected to the action 
of periodic upward and downward 
currents of water. This action causes 
stratification of the coal and of the 
impurities according to their respec- 
tive specific gravities. The low spe- 
cific gravity (lighter) clean coal con- 
centrates in the upper strata of the 
bed, while the heavier impurities 
clay, rock, slate, ete., with their high- 
er specific gravity and faster settling 
rate — accumulate in the lower strata. 
The upward current of the water 
raises the coal over the weir while the 
impurities are trapped. 

Primary refuse from the two wash 
boxes is carried by the refuse con- 
veyor system or to the refuse bins. 
Secondary rescreened at 
about 2 in. The undersize is carried 
away for disposal, while the oversize 
is crushed and delivered to the blend- 
ing bin with the 5 X 0 in. coal. Fines 
are washed through the screen to the 
bottom where an endless screw car- 
ries them off. 

The washed and cleaned coal from 
the wash boxes is sluiced with the 
wash water to the washed coal 
screens, on which the coal is separated 
into four sizes: 5 K 2in., 2 K 14% in., 
1144 X 34 in., and minus 3¢ in. 

The 5 X 2 in. coal may be delivered 
directly from the washed coal screens 
to the adjustable-end hinged loading 
boom to be laid gently into railroad 
cars for shipment. A portion or all of 
it, however, may be diverted by 
apron conveyor to a crusher, from 
where it is delivered to a paddle mixer 
in which it joins the natural 2 in. 
slack for loading into cars. It is pos- 


refuse is 


sible, also, to by-pass the crusher and 
deliver the 5 X 2 in. egg to a domestic 
bin. 

The 2 X 1% in. washed coal is 
delivered to the slack belt for transfer 
to the paddle mixer and thence to 
cars. 

The 144 X %¢ in. stoker coal may 
be delivered from the washed coal 
screens to a secondary dewatering 
screen for additional dewatering and 
discharge to a reversible belt conveyor 
for delivery to the car loading boom. 
However, it may be diverted to the 
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slack belt for delivery to the paddle 
mixer and thence into cars. 

The minus *¢ in. coal which passes 
through the washed coal screens is 
pumped in its wash water to a settling 
cone. Settled solids are pumped from 
the settling cone to join the effluent 
from the concentrating tables before 
delivery to the centrifugal filters. 

Cleaning coarse coal is not a par- 
ticular problem, and is effectively 
handled as mining 
methods produce such a large per- 
centage of minus *¢ in. coal, however, 
that its treatment presents a major 
problem. The installation at Price 
represents an outstanding and _ thor- 
ough engineering solution. 

The minus *¢ in. coal which is re- 
ceived from the five vibrating screens 
at the blending bins is collected by 
belt conveyor and delivered into a 
surge bin. From the bin the coal feeds 
into a Sidekar-Karrier which distrib- 
utes the coal to 18 hoppers at a con- 
stant rate to 18 Deister diagonal deck 
washing tables for cleaning. 


above. Present 


Clean coal from the washing, or 
concentrating tables is then collected 
in sluices and delivered to five Bird 
centrifugal filters for dewatering. 
These dryers are built around a hori 
zontal shaft and consist of two rotat 
ing elements. The outer is a_ solid 
bowl shaped like a truncated cone 
This rotates at 650 rpm. Inside this 
bowl, and turning at a slightly differ- 
ent speed, is a helical conveyor. The 
solids settle, and are picked up by 
the conveyor and discharged through 
the small end of the bowl. The water 
discharges through the large end of 
the bowl head. 

The water system provides maxi- 
mum washing capacity with a mini- 
mum of water clarifying equipment. 
The major portion of the water used 
in the air pulsated washers is clarified 
in the 50 ft diameter settling cone and 
the Bird centrifugal filters are utilized 
for clarifying the water used on th 
concentrating The clarified 
water from these filters is first pumped 
directly to the air pulsated washers 
where it joins a portion of the cone 
overflow 


tables. 


used to wash the 
coarse coal, after which, it is pumped 
to the settling cone. The water re 
quired for the concentrating tables, 
is taken from the cone overflow and 
after clarification in the centrifuga! 
filters, it is again returned to the air 
pulsated washers and is in effect used 


and is 


in both the coarse coal and fine coa! 
washing processes. 
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You'll find the familiar Mack-Hemp LJ 


‘ yellow-striped red wabbler rolls hard at 
» work on the toughest jobs in efficient 
? modern cold-rolled strip mills. In fact, 
Mack-Hemp strip mill rolls have been 
constantly improved to provide the pro- 
ductioneering tools required during the 
two decades when the demand for cold- 
rolled strip pyramided from 347,458 
tons in 1931 to 1,591,038 tons in 1949. 














From start to finish in rolling of strip, 
Mack-Hemp rolls are dependable pro- 
ducers in every operation. And, M-H 
engineers and metallurgists are engaged 
in continuous research and testing pro- 
grams to provide striped red wabbler 
rolls which will stand up under ever- 
changing rolling conditions. That’s why 
it’s always important to keep an eye on 
























what’s new at Mack-Hemp. 
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\ 
MACKINTOSH-HEMPHILL *, 


COMPANY 
Makers of the Rolls with the Striped Red Wabblers 
PITTSBURGH AND MIDLAND, PA. 


MACKINTOSH-HEMPHILL PRODUCTS INCLUDE: rolls... steel and special 
alloy castings . . . completely integrated strip mills . . . heavy duty 
engine lathes . . . the new Mackintosh-Abramsen straighteners . . . 
improved Johnston patented corrugated cinder pots and slag-han- 


X 
. 
dling equipment . . . shape straighteners . . . end-thrust bearings . . . ~ 


shears . . . levellers La’ 













IBSMIHEANATION’S STEEL MILLS 
20 Speed Production: 







PLATE MILL TABLES 





PARALLOY ROLLS (Pinch, Coiler, Tension, Steel Mill) 
HYDRAULIC SLAB AND BILLET PILERS 

STRIP AND SHEET OILING EQUIPMENT 

SHEET SCRUBBER AND CLEANING LINES 

HOT SAWS—ROCKING AND SLIDE TYPES 

HOT BEDS—COOLING BEDS —TRANSFERS 

BILLET EJECTORS—PINCH ROLL STANDS 
SLITTERS—SPECIAL SHEARS AND GAUGES 

TILTING TABLES—Traveling and Lifting Tables 
Continuous PICKLING Lines—ROLLER LEVELERS 
FURNACE Charging Equipment—Furnace Pushers 
Strip Steel COILERS and REELS—SCRAP BALLERS 
RAILROAD Spike Forming Machines—ROLL LATHES 
Sheet GALVANIZING Lines—Wire Patenting Frames 
Stretcher Levelers—Angle and Shape Straighteners 
Rolling Mill Tables—Gear and Individual Motor Types 
DUCTILE CASTINGS (80,000 PSI.) 


Machinery Built to Customer’s 
Design and Detail Drawings 





SLAB PUSHER — 














90” x 240” STRETCHER LEVELER 


i a J J i J 2 ll 





The Youngstown Foundry & Machine Co. 
OVER SIXTY YVEARS OF SERVICE TO THE STEEL INDUSTRY 
Youngstown, Ohio 
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Single, double 

and triple reduc- 

tion units cover 

every requirement 

in drives from 1 to 400 
horsepower. Ratings 
and standard ratios 
from 1.25 to 1 to 
355.8 to 1 are all 
shown in Cata- 

log No. 70. 


HERRINGBONE — WORM — SPUR — GEAR SPEED REDUCERS 
CAST IRON PULLEYS © CUT GEARS © V-BELT SHEAVES 
: N PILLOW BLOCKS © FLEXIBLE COUPLINGS 
In The Service Of Industry seen 
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Ramey cht SERVICES 


CHEMISTRY APPLIED TO MAINTENANCE 


A Steel Plant 


asked: “Can you 


clean blast furnace 


stoves?” 


CLEANING PROBLEMS 


Dowell Service cleaned two stoves in four working days! 


The gas heating efficiency of two blast 
furnace stoves had fallen to 63.6% and 
64.6%. In four working days, without dis- 
mantling, Dowell Service raised the effi- 
ciency of these stoves to 82.7% and 79.0%. 
Before Dowell Service, the first stove 
producing a blast of 1350°F., averaged 
110 minutes on the furnace. After Dowell 
Service this stove could be kept on the 
furnace an average of 143 minutes. The 
other stove, producing a blast of 1400°F., 
could be kept on the furnace 24 minutes 
longer after Dowell Service. 

Other equipment in the gas cycle—dust 
catchers, gas washers, precipitators and 
gas lines—has also been cleaned rapidly, 


economically and effectively without dis- 
mantling by Dowell Service. Gas washers 
and blast furnace cooling systems have 
been cleaned in a few hours without 
interrupting operations. 

In Dowell Service, special liquid solvents 
are pumped or sprayed into the equip- 
ment to be cleaned. These solvents are 
designed to dissolve and disintegrate 
deposits from all surfaces, even the most 
complex, in a few hours. Experienced 
Dowell engineers do the job using Dowell 
pump trucks and control equipment. 
Telephone Dowell today for consultation 
on your cleaning problem. No obligation, 
of course. 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


New York 20 
Boston 16 
Philadelphia 2 
Baltimore 18 
Wilmington 99 
Richmond 19 
Jacksonville 
Atlanta 


Buffalo 2 
Cleveland 13 Wichita 2 
Pittsburgh 19 
Detroit 2 
Chicago 2 

St. Lovis 8 
Indianapolis 
Lovisville 


Kansas City 8 


Oklahoma City 2 
Houston 2 

New Orleans 12 

Ft. Worth 2 
Shreveport 69 
Anniston, Alabama 


Mt. Pleasant, Mich. 
Hamilton, Ohio 
Charleston 27, W. Va. 
Salem, Illinois 
Borger, Texas 
Midland, Texas 
Wichita Falls, Texas 
Lafayette, La. 


Long Beach, Oakland, Casper: Dowell Associate—international Cementers, Inc. 


Other recent Dowell jobs: 


Blast furnace gas washer cleaned in 
four hours without interrupting oper- 
ation. Pressure differential was re- 
duced from 24” to 3” of water. 


* 
2,250 h.p. boiler cleaned for steel 
mill. Result: 12,000 Ibs. per hour more 


steam on same amount of fuel. Dowell 
Service paid for itself in 11 days. 


* 


Scale removed from ammonia liquor 
cooling coils. Increased revenue from 
by-product recovery, $153.25 per day, 
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Date-line Liaty... 


January 1 
A It was reported that freight carload estimates for the first 
—_ of 1951 will be 16.5 per cent above the same period in 
1950. 

A The special House sub-committee which investigated monop- 
olistic practices in the steel industry filed a report on their investi- 
gation. The report contained no recommendations for legislation. 
A Based on reports of companies having 94 per cent capacity 
of the steel industry, the operating rate is scheduled at 101.8 per 
cent of capacity for the week beginning January 1, 1951. This is 
equivalent to 1,963,400 tons of steel ingots and castings compared 
with 1,930,600 tons one week ago. 


January 3 

A The Gulf Oil Corp., Cities Service, Pure Oil, Sun Oil, and 
Standard of Ohio plan to build a pipe line from West Texas to 
Gulf Coast refineries having a capacity of 300,000 bbl a day. 


January 4 

A Texas Gas Transmission Corp. plans a $42,300,000 pipe line 
construction program. Natural gas delivery on the Texas-Ohio 
pipe line will be increased by over 200,000,000 cu ft to 900,000, - 
000 cu ft daily. 

A President Truman signed a new tax bill. Regular corporate 
tax rate is 47 per cent and excess profits rate is 77 per cent. 

A It was announced that National Steel Corp. will erect a new 
steel plant ten miles south of Camden, N. J. 

A Pittsburgh Steel Co. announced that it planned to increase 
capacity 50 per cent. It will build a hot and cold rolled sheet mill 
and is thus entering the flat rolled products field. 


January 5 
A Railroad Traffic Officers announced they plan to ask for freight 
increases averaging about 6 per cent. 


January 6 
A The AAR reported that freight loadings in 1950 totaled 
38,899,523 cars, a gain of 8.3 per cent over 1949. 


January 7 

A United States Steel Co. announced that it is initiating all rail 
shipments from upper Lake Superior to its Pittsburgh, Youngstown 
and Chicago district plants. 

A United States Steel Co. blew out No. 2 furnace at Clairton for 
repairs. 


January 8 

A Based on reports from companies having 94 per cent of the 
steel capacity, the operating rate is scheduled at 102.7 per cent 
of capacity for the week beginning January 8, 1951. This is 
equivalent to 1,980,800 tons compared with 1,963,400 tons one 
week ago. 

A President Truman, in a State of the Union message, stated that 
further tax boosts should be arranged to raise $8,000,000,000 to 
$10,000,000,000 annually. 


January 9 

A Purchases of zinc for the federal stock pile were discontinued 
for balance of the fiscal year. 

A The AAR reports that deliveries of freight cars in December 
totaled 5700. Orders during the month totaled 3326, leaving a 
backlog on January 1 of 124,489. Total cars ordered in 1950 
were 156,481, and deliveries were 43,991. 


January 10 

A Steel production in Great Britain in 1950 hit a new high 
figure of 16,292,700 tons. 

A Price of tin set a new record at $1.69 a lb in New York. 


January 1l 

A Tennessee Steel Corp. was organized to build an electric 
furnace plant in Scott County, Tenn. Annual capacity will be 
about 136,000 tons, and plant is expected to cost about $10,000,- 
000, according to application filed with Security Resources Board. 
A The government approved construction of $250,000,000 steel 
plant in New London, ony area. 


January 12 

A Allegheny Ludlum increased cobalt-bearing high temperature 
and electrical alloys 71/2 per cent. Tool steels containing tungsten 
were increased up to 131/2¢ a lb. 

A AISI reported that steel production in 1950 reached a new 
high of 96,713,276 tons. Average operating rate was 96.7 per 
cent. 
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January 15 


A The AISI announced that annual steel capacity effective Jan- 
uary 1, 1951 is 104,229,650 tons, an increase of over 4,800,000 
tons during the year. Blast furnace capacity on January | is rated 
at 72,471,780 tons. 

A Based on reports from companies having 93 per cent of the 
steel capacity of the industry, the operating rate for the week 
beginning January 15 is scheduled at 99.6 per cent of capacity. 
This is equivalent to 1,991,000 tons compared with 1,980,800 
tons one week ago. Capacity rate is based on new rated capacity 
figures. 


January 16 


A The ICC dismissed the petition of the railroads for 4 per cent 
increase, which was filed on December 1, because of the new 6 
per cent request filed by the railroads. 

A Wheeling Steel Corp. will build a 63-oven coke battery at 
East Steubenville, W. Va. at a cost of $8,750,000. 


January 17 


A Stock margin requirements were raised from 50 to 75 per cent 
today by the Federal Reserve Board. 

A General Motors received an additional $106,000,000 contract 
for tank production for its Cadillac Division. Total commitments 
are now $500,000,000. 

A E. B. Germany, president of Lone Star Steel Co., will raise 
$5,000,000 through a common stock offering, to help finance the 
company’s expansion program. 

A The RFC and DPA are approving a $73,425,201 loan for the 
construction of a steel plant. 

A No. 1 blast furnace at the Ohio Works of United States Steel 
Co. went back into production. 

A The AISI reports that average hourly wages in November were 
$1.763. Total employment was 653,200 and the average work 
week was 39.8 hrs. 


January 18 


A The F. W. Dodge Corp. announced that construction awards 
in 1950 in the 37 states east of the Rockies totaled $14,501,055,000 
or 40 per cent above 1949. Construction awards in December 
totaled $1,168,432,000 or 7 per cent higher than November. 
A United States Steel Co. will rebuild No. 5 blast furnace at its 
Ohio Works which will increase annual capacity 112,000 tons 
a year. 

A It was rumored the Pittsburgh Steel Co. and Allegheny Ludlum 
were considering a possible merger. 

A Carpenter Steel Co. will build a new $3,000,000 mill at 
Reading, Pa. Mill will be a unique combination for producing hot 
rolled strip, bar and rod. 

A Jones & Laughlin Steel Corp. stockholders approved a 2 for 1 
split in the company’s common stock and a $30,000,000 increase 
in authorized indebtedness. 

A John L. Lewis and a number of coal producers signed an 
agreement which provided for a 20¢ hourly wage increase. 
Operators estimated soft coal price would be increased about 6 
per cent. 

A Government awarded Chrysler Corp. a $99,000,000 contract 
to build tanks, and the Continental Motor Corp. a $100,000,000 
contract to build tank engines. 

A The government is putting two more magnesium plants into 
operation which will produce 220,000,000 lb in the next two 
years. One unit will be run by Dow Chemical Co. at Velasco, 
Tex. The other will be run by Kaiser Aluminum Co. at Manteca, 
Calif. 

A Shareholders of the Reliance Electric and Engineering Co. 
approved a 2 for 1 split of the company’s common stock, as well 
as an increase from the present 350,000 to 1,000,000 shares 
authorized. 


January 19 


A J. L. Collyer, president B. F. Goodrich Co., stated that produc- 
tion of rubber in 1951 should be about 2,800,000 long tons, of 
which 940,000 tons would be man made. World consumption in 
1950 totaled 2,240,000 tons. Adequate supplies should be avail- 
able to meet all essential needs. 
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January 20 


A As part of its recently announced $50,000,000 expansion 
program, the Granite City Steel Co. is attempting to purchase the 
coke plant and blast furnaces operated by Koppers at Granite 
City, Ill. Koppers’ plant consists of two blast furnaces with a 
combined capacity of 11,000 tons of pig iron a day, and 49 coke 
ovens producing 25,000 tons of coke a month. 

A Truman dismissed Alan Valentine because Truman wished 
prices and wages frozen by February 1. 


January 22 


A Based on reports of companies having 93 per cent of the 
capacity of the industry, the operating rate for the week beginning 
January 22 is scheduled at 100.9 per cent. This is equivalent to 
2,017,000 tons compared with 1,991,000 tons one week ago. 
This is the first time that over 2,000,000 tons of steel have been 
scheduled in any one week. 

A H. G. Hilton, president Steel Co. of Canada, announced that 
they plan to boost capacity by 50 per cent at a cost of $40,000,000. 
Blast furnace capacity will be increased 450,000 tons to 1,270,000 
tons, ingot capacity will be increased 650,000 tons to 1,900,000 
tons. 

A Tokyo Kohan Co., Ltd. of Tokyo ordered a cold rolling mill from 
United Engineering and Foundry Co., and an electrolytic pickling 
unit from Aetna Standard Engineering Co. 


January 23 


A The NPA ordered increases in the amount of steel which the 
producers must set aside for the defense program. 

A Non-farm employment hit a record high of 46,400,000 in 
mid-December. 

A E. R. Grace, chairman Bethlehem Steel Co., announced that 
his company is starting a $300,000,000 expansion program, 
which will increase ingot capacity 1,600,000 tons giving capacity 
at the end of 1951 of 17,600,000 tons. Of this, 1,080,000 tons 
will be added at Lackawanna, 740,000 tons at Sparrows Point, 
352,000 tons at Steelton, 188,000 tons at Bethlehem, 180,000 
tons at Johnstown, and 60,000 tons at Los Angeles. A new blast 
furnace will be built at Lackawanna. 

A Cold wave cut use of gas by industry in the Cleveland area 
about 20 per cent, and in Pittsburgh, gas was curtailed from 50 
to almost 100 per cent. 

A Price of tin hit a new high of $1.79 a lb. 


January 24 


A President’s Council of Economic Advisers announced that 
total production of goods and services in the United States in the 
fourth quarter of 1950 increased to an annual rate of $297,000,- 
000,000. 

A United States moved from seventh to third place in the world 
construction of merchant vessels during the fourth quarter of 1950. 
A Great Lakes Steel Corp. will build a fourth blast furnace on 
Zug Island. 

A Ford Motor Co. is planning thirty-seven additional coke ovens 
at its Rouge plant. 

A The NPA banned the use of nickel in a long list of non-essential 
items. 

A Bethlehem Steel Co. is buying top grade steel scrap in the 
Buffalo District for $52.00 a ton. 


January 25 
A Armco Steel Corp. awarded the Arthur G. McKee & Co. the 


contract for construction of its new blast furnace, the 76-oven 
coke plant went to Wilputte, and the F. H. McGraw Construction 
Co. received the railroad construction contract. 

A Ford Motor Co. awarded Great Lakes Engineering Works a 
contract to build a new 647 ft ore ship which will have a capacity 
of 19,000 gross tons. 

A The AISI announced that steel expansion plans will raise 
ingot capacity to 117,500,000 tons by the end of 1952. Blast 
furnace capacity will be increased to 79,300,000 tons by this 
date also. 


January 26 


A The Bethlehem Steel Corp. set a new record for earnings in 
1950 of $122,976,071 or $12.15 a share compared with $9.68 
in 1949. Total billings for 1950 were $1,439,821,948. 
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A The Board of Directors of Granite City Steel Co. recommended 
that the stock be split 2 for 1 and given a par value of $12.50 a 
share. 


January 27 


A The hard coal operators gave the United Mine Workers the 
same $1.60 daily wage increase which they received from the 
soft coal industry. ; 

A Scrap prices advanced $5.00 to $51.50 a ton in Pittsburgh 
for a new record. 


January 28 


A The Northwest will get a 12-in. strip mill as a result of the 
organization in Seattle, Wash. of the Seidelhuber Steel Rolling 
Mill Corp. Mill will be of the steckel type. 

A The AISC reports that February steel bookings for 1950 were 
2,529,832 tons, the highest since 1930. December bookings were 
224,808 tons. In 1950, shipments were 1,931,527 tons and ship- 
ments for December were 175,575 tons. The backlog for the next 
four months is 736,340 tons, and total backlog is 1,914,035 tons. 


January 29 


A Based on reports from companies having 93 per cent capacity 
of the industry, the operating rate for the week beginning January 
29 is scheduled at 101.3 per cent of capacity. This is equivalent 
to 2,025,000 tons compared with 2,017,000 tons one week ago. 
A Lukens Steel Co. will cut away a hill at the plant known as 
Union Hill to provide additional area for a contemplated $3,000,- 
000 expansion. 

A Cyrus S. Eaton announced that he is forming a fully integrated 
steel company to be located on a thousand acre site at Trenton, 
Mich. Firm will be named the Gibraltar Steel Corp. Initial plant 
capacity will be 700,000 tons of ingot steel annually, and esti- 
mated cost is $100,000,000. The president of the company will 
be Max J. Zivian, who is also president of Detroit Steel Corp. 
Further details are given in Industry News. 

A The NPA issued five limitation orders on tin usage which call 
for thinner coatings and a ban on some items. 


January 30 


A National Steel Corp. acquired a 15 per cent interest in Reserve 
Mining Co. Remaining interest is owned by Armco Steel Corp. 
and Republic Steel Corp. 

A Two finishing mills at Clairton and one at Homestead were 
shut down because of industrial gas curtailment in the Pittsburgh 
area. 

A The Bureau of Mines reports that shipment of ore for 1950 
reached an estimated total of 97,580,000 gross tons, and produc- 
tion reached 98,160,000 gross tons. Shipments were up 15 per 
cent and production was up 16 per cent above 1949. The Lake 
Superior district produced 81 per cent, and Minnesota alone 
produced 67 per cent of total U. S. production. Value of 1950 
shipments were estimated at $488,000,000 or $5.00 a ton, 
compared with $4.50 in 1949. Shipments in 1951 will be up 60¢ 


more a ton. 


January 31 


A United States Steel Corp. reported sales for 1950 at a new 
high record of $2,955,000,000. Net income was $215,000,000 
and profits average $7.28 a share compared with $5.39 in 1949. 
Earnings are the best since 1917 when gross sales were less than 
one-half that in 1950. 

A Inland Steel Co. reported record sales in 1950 of $459,253,586 
up 32.8 per cent from 1949. Net income was $38,015,676 or 
$7.76 a share compared with $5.11 in 1949. 

A Armco Steel Corp. filed a registration statement which will 
offer about 884,000 shares of common stock to present share- 
holders on the basis of one share for each five shares held. Pre- 
liminary estimates of 1950 earnings are $46,000,000 or $11.50 
a share compared with $7.68 a share in 1949. 

A Truman proposed a tax program which would add a 4 point 
boost to the individual income tax rate, and raise corporate tax 
rates to 55 per cent. 

A The rail switchmen strike started to affect freight shipments 
and spread from Chicago to St. Louis. 
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YOU CAN RELY ON ee e BECAUSE 


Tertermance Beats the (pom 


CASE A— SLAB HEATING FURNACE y- 


FE.1. PROMISE= 50 TONS/ HOUR 
ACTUAL PERFORMANCE - 67 TONS / HOUR 








CASE "B —HoT Dip GALVANIZING LINE 


F.E.|. PROMISE = 72 UNITS/HOUR 
ACTUAL PERFORMANCE 100 UNITS/HOUR 


CASE C— Toot STEEL ANNEALING FURNACE 


SPECIFICATIONS = TEMPERATURE DIFFERENTIAL 
OF NOT OVER 5°F. BETWEEN ENDS OF !5 FT. BAR 


PERFORMANCE=PLUS OR MINUS 2° F. 


F.E.1. FURNACES ae designed and engineered for 
Top Performance...to meet your heat treating requirements 


Results count and continued repeat business from successful 
steel companies is an indication of F.E.|. performance. You 
can depend on F.E.|. promises. Our staff of engineers in- 
cludes men who have grown up with the steel industry... 
from the days of crudest applications over 25 years ago, 
through all the evolutionary steps in steel making, to the 
improved techniques of today. Production has been increased 
over 20% in the past decade due to advanced heating 
methods, and Furnace Engineers knows how to meet today's 
rigid metallurgical requirements for quality and for faster, 
more economical production. 


Whatever your furnace needs — annealing, galvanizing, 
soaking pits, slab heating, any type of heat treating — you 
can rely on F. E. 1, — from expectation to realization. 


Write for Bulletin, . . It tells about F. E. |. service .. 
complete from plan to production. 


F E I 


F.E.1. BUILDING * 1551 W. LIBERTY AVE. + PITTSBURGH 16, PA. 
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is MOISTURE your magnet problem? 


Here’s an Ohio lifting magnet that operates underwater 50 percent of the 
time, retrieving hot crop-ends from a cooling pit. It is a standard Ohio bolted- 


type magnet which has not been waterproofed in any way! 


This unusual application proves the extra margin of moisture protection built 
into every Ohio Magnet. 
For longer magnet life and greater dependability, why not send your next 


order to Ohio—27 years a leader in magnetic materials handling. 


Remember this picture next time you buy! 


SELECT YOUR MAGNET 
from two Ohio types. The 
PROTECTO-WELD mag- 
net, shown here, is made in 39, 46, 55 and 
65-inch diameters. Bolted construction types 


include these and other smaller sizes. 


f ; “ ? * 7 : ‘*, ¥ % 

; ; a). ¢ ; 4 * 
In addition to lifting magnets and control equipment, Ohio Electric also makes 

fractional horsepower motors, heavy duty electric cable hoists, nail-making 

machines and drill presses. 


THE OHIO ELECTRIC MFG. CO. + 5900 MAURICE AVENUE + CLEVELAND, OHIO FLECTRIE 


CHESTER BLAND, President 
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BETHLEHEM ANNOUNCES $300,000,000 


EXPANSION PROGRAM AT SIX PLANTS 


A A_ $300,000,000 program of en- 
larged steel capacity by Bethlehem 
Steel Co. has been announced. Upon 
completion of the program, sched- 
uled for the end of 1952, Bethlehem 
Steel will have an annual rated capac- 
ity of 17,600,000 tons. Over-all ex- 
pansion by the company includes ad- 
ditional ore, coke oven, blast furnace, 
rolling mill, transportation, electric 
power and other facilities. The pro- 
gram will add 2,600,000 net tons of 
steel ingots to Bethlehem’s capacity 
as it was on January 1, 1950. This in- 
cludes 1,000,000 net tons that became 
effective during the last year. 

The 2,600,000 additional tons are 


distributed at Bethlehem’s major 
steel plants in the following amounts: 
Lackawanna, N. Y., 1,080,000; Spar- 
rows Point, Md., 740,000; Steelton, 
Pa., 352,000; Bethlehem, Pa., 188,- 
000; Johnstown, Pa., 180,000, and 
Los Angeles, Calif., 60,000. 

A battery of seventy-six new coke 
ovens has been approved for the 
Lackawanna plant and sixty-five for 
Sparrows Point. Two seventy-seven 
oven batteries were authorized dur- 
ing the past year for the plant at 
Johnstown. 

Bethlehem Steel obtains much of 
its iron ore from its own mines and 
also purchases substantial tonnages 


ARMCO’S HOT STRIP MILL IS MODERNIZED 





The hot strip mill modernization program at Armco Steel Corp.'s East works, 
Middletown, Ohio, has been completed in record time. The three million 
dollar construction program required eight months of planning and was 
expected to require 15 days of work, but actually was back in operation 
in only 12 days. The project included installation of six heavy stands of 
mills at the finishing end of the hot strip mill, rebuilding of cranes, run- 
ways, soaking pits, tracks, tables, shears, slab furnaces, main drive motors 
and generators, and coilers. During the 12-day period the hot strip mill 
was down, the furnaces at the plant continued to produce ingots and 
bank them. Because Armco had built up an inventory of hot rolled sheet 
coils, all departments of the mill were able to continue production at 


practically full operating rates. 
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from both foreign and domestic 


sources. The Venezuelan mine is in 
operation and it is expected that the 
first shipment to the United States 
will arrive this month. Shipments 
will increase steadily throughout the 
year, and it is hoped that a million 
tons will be received from this source 
during the year, increasing annually 
thereafter. 


PORTSMOUTH FACILITIES 


TO BE EXPANDED 


A A $50,000,000 expansion program 
at Portsmouth, Ohio has been an- 
nounced by Detroit Steel Corp. The 
new facilities will include a second 
blast furnace, rated at 1,400 tons. An 
nual ingot capacity will be boosted to 
1,290,000 tons a year and finishing 
capacity from 180,000 to more than 
1,000,000 tons a year. There will be 
four additional open hearth furnaces 
of 250-ton capacity each, a new 
blooming mill, a new 54-in. hot strip 
mill, and a new 54-in. cold rolled 
sheet mill. 


INTEGRATED PLANT 
TO BE BUILT IN TEXAS 


A With a government loan of $73,- 
425,201 in hand, Lone Star Steel Co. 
officials plan to break ground at once 
in starting construction of a com- 
pletely integrated steel mill to be 
located adjacent to the firm’s present 
blast furnace, coke ovens and related 
facilities in East Texas. Iron ore is 
mined within sight of the blast fur- 
nace. Coal is produced in company 
mines only 200 miles from the plant 
site. Consumption of a major portion 
of the company’s production is ex- 
pected to occur within a radius of 300 
miles of the plant. 

The steel and pipe finishing plant 
will supplement the existing Lone 
Star plants. The present plants in- 
clude a blast furnace with a capacity 
of about 400,000 tons of pig iron per 
year, a battery of coke ovens with a 
capacity of 375,000 tons of coke per 
year, a by-products plant which pro- 
duces coal tar, ammonium sulphate 
and several light oils, a cast iron pres- 
sure pipe foundry with a capacity of 
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COLD FINISHING MACHINES 


Medart Equipment can fulfill today's urgent demand for more and faster produc- 
tion! Used in virtually every steel and non-ferrous mill in the country, Medart 
Machines have proved they can keep costs down— give closer control over 
quality — and show remarkable increases in output, in some cases almost double 
or triple! Investigate! 


SHAPE STRAIGHTENER — Model TPVC 


For large production at extremely high speeds. Han- 
dies squares, flats, octagons, hexagons in 2 planes 
without roll changes. 


CENTERLESS BAR TURNER 

Doubles grinding department production. Patented 
“torque-chipping’ feature and push-draw feed turns 
bars small as 4" at very high speeds. 


BILLET PEELERS 
A complete line handles ferrous or 
non-ferrous billets 1” to 14” in diameter 
at up to 40 ft. per minute. 


STRAIGHTENING, SIZING, & 
POLISHING MACHINES 

Equipment to meet every need for 
precision top-speed production on round 
bars, tubing and pipe. “‘Medart Finish’’ 
has become the standard of the industry. 


4 -FOR CATALOGS 


Ji Straightening, Turning, Polishing, Sizing Machines—Bar And Billet 
Peelers—Centering Machines—Tube Derodders—Bar Pointing Machines, etc. 
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80,000 tons annually, and various 
minor facilities for the production of 
light concrete aggregate from slag. 

Raw materials for the pig iron and 
coke operation include the major 
holdings of East Texas iron ore, and 
extensive deposits of coal in Okla- 
homa mines owned and operated by 
Lone Star. 

The proven ore supplies of the 
company are known to be sufficient 
for a minimum of 42 years of opera- 
tion of the present blast furnace; coal 
owned by Lone Star constitutes a 
32-year supply. The coke plant has a 
capacity in excess of blast furnace re- 
quirements, can supply 8,500 tons 
per year to foundries and other in- 
dustries of Texas. 

The purpose of the steel plant con- 
struction is to supply the present day 
unfulfilled demand within Texas and 
adjoining states for tubular products, 
chiefly for oil country use and related 
requirements. Within this territory 
about 75 per cent of the domestic 
petroleum is produced with a corre- 
sponding degree of activity in the 
search for new fields. 

The Lone Star project will use the 
basic open hearth process to make 
steel. The open hearth plant will have 
four furnaces. These are to be built 
on 100 ft centers with a hearth length 
of 50 ft, a width of 16 ft and a nominal 
bath depth of 28 in. 

The rolling mills to be installed 


FUEL OIL RESERVE 


This 4,000,000 gallon storage tank near- 
ing completion at Duquesne, Pa., 
works of United States Steel Co. 
will hold a reserve of fuel oil for 
Operation of U. S. Steel’s open 
hearth furnaces in the Pittsburgh 
district when the supply of natural 
gas is low. The furnaces are being 
equipped for emergency conversion 
to fuel oil. Railroad and barge dock- 
ing facilities, pumps, piping over- 
head pipelines from the tank to 
the furnaces, and other auxiliary 
equipment are being installed. A 
safety wall will surround the 48-ft 
high, 120-ft diameter tank. 
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Straightening Machine Guides 
for Rounds and Pipe 
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The 
WAPAKONETA MACHINE CO. 


Shear Blade Specialists Since 1891 

















Wapakoneta, Ohio 
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were planned so that the plant might 
be expanded at a later date. Initial 
construction calls for a 2-high mill. 
It will produce plates measuring 44 
in. by 110 in., and will be followed by 
a Steckel mill. 

The plant will utilize the electric 
weld method for making pipe from 
the coiled strips of steel. 

The upset department will make 
those grades of pipe where strength- 
ened ends are required. 

Officials pointed out that the con- 
struction of the new plant would 
place heavy demands on the com- 
pany’s power plant and would neces- 
sitate considerable expansion of pres- 
ent facilities. Additions to the power 
plant will enable Lone Star to gener- 
ate a total of 25,000 kw against a 
peak demand of about 40,000 kw. 
This plant will supplement present 
facilities. Other requirements of the 
overall system will be furnished by 
present facilities. 

As for production figures, officials 
estimated the steel plant would be 
able to turn out 500,000 tons of steel 
ingots from which 350,000 tons of 
welded steel pipe may be furnished. 
Pipe will be produced in diameters 
from 2 to 16 in. Use of pig iron in pro- 
ducing the steel pipe will not inter- 
fere with Lone Star’s cast iron pres- 
sure pipe foundry operation which 
uses about 72,000 tons of iron a year. 


NATIONAL REVISES 
CAPACITY FIGURES 


AFurther developments in the ex- 
pansion program of National Steel 
Corp. will revise upward the ingot 
capacity to be achieved during 1952 
to a total of 6,000,000 tons. In pre- 
vious announcements, it had been 
stated that National would increase 
ingot capacity from 4,500,000 tons to 
5,500,000 tons by 1952. The new fig- 
ure of 6,000,000 tons will be an in- 
crease of 1,500,000 tons, or 3314 per 
cent, over the 1950 ingot capacity of 
4,500,000 tons. Part of the increase 
became effective as of January 1, 
1951, when National’s ingot capacity 
was established at 4,750,000 tons. 
The 6,000,000-ton capacity figure 
does not include any tonnage for the 
new plant to be constructed by Na- 
tional Steel Corp. on the Delaware 
River, near Camden, N. J., but will 
result entirely from additions to and 
enlargement of blast furnace and 
open hearth furnace facilities at the 
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FAST’S COUPLINGS 
cost you less to 
own and operate 


ON BILLET MILL SINCE 1923 


ast’s Couplings cost you less per year because they normally out- 

last the equipment they connect. That means their reasonable cost 
can be spread out over 20 years or more... assuring low-cost service 
without excessive maintenance costs! 


Fast’s basic design is foolproof! Instead of a perishable oil seal, Fast’s 
are the only couplings to use a permanent metal-to-metal closure. Oil 
is always maintained at a safe level . .. whether the coupling is running 
or standing still . . . and dirt cannot get in. Fast’s Couplings are com- 
pact, yet large enough to stand up under punishing service for 20 years 
or more! 

When you specify Fast’s Couplings, you get Koppers’ valuable en- 
gineering service. In many cases where a special 
coupling appears necessary, Koppers engineers can 
modify a standard Fast’s and save you money! Get the 
facts on Fast’s Couplings. Mail the 
coupon for your copy of Fast’s free 
Catalog today! 










2 

77" 
me KOPPERS CO., INC., Fast's Coupling Dept., KOPPE RS BASTS 
ms 212 Scott Street, Baltimore 3, Md. ae 
™ Gentlemen: Send me Fast’s Catalog which gives detailed descrip- 
a tions, engineering drawings, capacity tables and photographs. THE ORIGINAL 
= a GEAR-TYPE 
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MATHEWS CONVEYER SYSTEM 7 
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EQUIPPED PLANTS 


@ Modern, up-to-the-minute 
facilities are essential in the produc- 
tion of quality conveying equipment, 
and in giving efficient, complete 
conveyer service. That's why there 
are three Mathews Plants, each 
well-equipped and strategically lo- 
cated. These modern facilities, com- 
bined with skilled production forces 
and many years of experience in 
engineering and manufacturing 
conveying equipment, are today 
available to industry everywhere. 
Engineering offices or sales 
agencies are located in principal 
cities in the United States and Can- 
ada. And when you're thinking 
about buying conveyers, here's 
something you can be sure about. 
If it's Mathews equipment, it has 
to be right. 


MATHEWS CONVEYERS 


ta iene Mathews Conveyer Company 


ELLWOOD CITY, PENNSYLVANIA 


PACIFIC COAST DIVISION. . 


Mathews Conveyer Company West Coast 


SAN CARLOS, CALIFORNIA 


CANADIAN DIVISION. ....... . Mathews Conveyer Company, Ltd. 


PORT HOPE, ONTARIO 
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Engineering Offices or Sales Agencies in Principal American and Canadian Cities 





plants of Great Lakes Steel Corp., 
Detroit, Mich., and Weirton Steel 
Co., Weirton, W. Va. 

When the program is completed, 
the annual ingot capacity of Great 
Lakes Steel Corp. will be 3,600,000 
tons and that of Weirton Steel Co. 
will be 2,400,000 tons. 


ALCOA BUILDS NEW 
ALUMINA PLANT 


A Aluminum Co. of America will 
build a new alumina plant near Baux- 
ite, Ark. Construction of the plant is 
to begin immediately. Designed to 
process low-grade bauxite ore, the 
new plant will increase by nearly 50 
per cent the amount of alumina now 
being produced by the company. 
Alumina is the refined ore from 
which basic aluminum is obtained by 
the smelting process. 

To be operated by Aluminum Ore 
Co., wholly-owned subsidiary of 
Aluminum Co. of America, the new 
plant will be situated on a 200-acre 
site adjoining the bauxite mining op- 
erations of Aleoa Mining Co., also a 
wholly-owned subsidiary of Alcoa. 
Long the largest domestic source of 
ore for the aluminum industry, the 
Arkansas area thus assumes added 
importance in this nation’s alum- 
inum producing industry. 

Low-grade bauxite will constitute 
the raw material for this proposed 
plant, its use having been made pos- 
sible through an Alcoa development 
achieved early in World War IT. At 
that time, to provide for the greatly 
increased amounts of alumina re- 
quired by the war-time aluminum 
producing plants, Alcoa developed a 
combination lime soda-Bayer proc- 
ess which for the first time permitted 
the economical use of low grade 
bauxite for aluminum production. 
Previously, only high grade bauxite 
had supplied the aluminum indus- 
try’s alumina requirements. During 
the war the process was used at 
plants built and operated by Alcoa 
for the government. After World War 
II, with the disposal of these plants 
to other producers, Alcoa released to 
such operators, without any payment 
or royalty, its patents on the process. 
The new alumina plant will use this 
process in its operations. 

The entire construction project 
will be carried out by Alcoa, serving 
as its own general contractor. At the 
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TRADE-MARK 


\ Now 000 


ATIONAL standardized brushes! 






Biggest advance in 50 years 
of industrial brush selling 


The term “National” is a registered trade-mark of 


NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 


In Canada: National Carbon, Ltd., Toronto 4 
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@ Here is a tremendous advance in industrial brush selling. 
National Carbon has set up a list of steel-mill brushes — for 
mill-type motors, for sk. motors, cd. motors, and other widely 
used types — which effectively covers the field. These brushes 
are the best ever made for this equipment. They will give you 
top performance. And you can get them at a low, flat price — 
regardless of quantity —so long as you order at least one box of 
brushes. You get the brushes quickly. They are kept in stock. 
Finally, you get the brushes in a sturdy, durable box. You get 
better brushes...at a better price...in a better package. 





NATIONAL CARBON DIVISION 


Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


Please send me complete information on National 
Carbon’s new brush-standardization listings 
Name 


Street 


City— State 
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Valve Closed to 
Live Air— 
Open to Exhaust 


Valve Open to 
Live Air— 
Coupling Locked 




































VALVE COUPLINGS 0" 0" & %" sizes 


For Economy and Safety 

@ These couplings permit air to be shut off and tools changed 
quickly without going to the main shut-off valve. Coupling jaws are 
automatically self-locking when valve is open to air supply. The 
coupling cannot be disconnected until the valve sleeve is moved to 
closed and exhaust position,— thus preventing accidents and in- 
juries. Pressures to 250 p.s.i.—hose shank, male or female pipe con- 
nections. Send for Bulletin No. 104-C. It gives full details and prices. 
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Control Valves” 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 
Mfd. by C. B. HUNT & SON, INC., 1986 East Pershing St., Salem, Ohio 
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for annealing, carburizing, 


nitriding and other processes 


EF Bell or Hood type furnaces may be used for a 
wide variety of products and processes—and the cycle 
readily changed to suit the process. The gas fired in- 
stallation above bright anneals strip. Other fuel fired 
and electric units are available for normalizing rod, 
annealing wire, laminations and other products—for 
malleableizing, carburizing, nitriding and other processes. A single furnace serves 
several bases. Forced circulation assures rapid and uniform heating of the entire 
charge regardless of the weight, size, height or density of the load. We build batch 
or continuous furnaces for any heat treating requirement. We solicit your inquiries. 








Gas-Fired, Oil-Fired and Electric Furnaces 
for any Process, Product or Production 


THE ELECTRIC FURNACE CO. 
cece a aia 
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WOOD WORKS BECOMES 
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present time, designs for the new 
plant are practically completed and 


orders for necessary materials are be- 


ing placed. 


PART OF IRVIN WORKS 


A In a move to consolidate further 
the manufacture of sheet steel in the 
Pittsburgh district, Wood works, the 
stainless steel processing plant of 
United States Steel Co. in McKees- 
port, Pa., has become the Wood 
works plant of Irvin works, it was an- 
nounced by S. M. Jenks, vice pres- 
ident-manufacturing. 

Carl M. Nystrom will remain as 
superintendent of the Wood works 
plant and there are no changes con- 
templated in the management per- 
sonnel of the plant. 

This consolidation follows a similar 
one of several years ago when the 
Vandergrift plant of the company 
was made the Vandergrift plant of 
Irvin works. 

Products produced at Wood works 
are principally hot and cold rolled 
stainless steel sheets. Vandergrift 
produces semi-finished steel and elec- 
trical sheets, and Irvin works hot and 
cold rolled sheets, tin plate, black 
plate and galvanized sheets. 


CARPENTER TO ADD 


NEW HOT ROLLING MILL 


A A new hot rolling mill will be built 
by Birdsboro Steel Foundry and Ma- 
chine Co. for Carpenter Steel Co., 
Reading, Pa. Estimated cost of the 
mill machinery contract is in excess 
of $1,250,000. 

The new mill will be a combination 
strip, bar, and rod mill and will be 
completely designed, engineered, and 
built by Birdsboro to special require- 
ments of Carpenter. It will be unique 
in providing for substantial tonnages 
of these diverse products, while be- 
ing arranged for maximum flexibility 
in changing to different orders, and 
the most modern practices for assur- 
ing quality control will be used 
throughout. The roughing unit will 
consist of one 2-high reversing and 
one 3-high mill. The strip mill will be 
of continuous 2-high construction. 
The bar mill will consist of 2-high 
mills served by mechanical transfers 
and manipulators. The rod mill will 





include several looping stands with 
repeaters and will also include a con- 
tinuous 4-stand mill for finishing 
down to 14 in. rounds and small flats. 
Mechanized handling equipment will 
be provided for all three classes of 
products. 

The mill will produce material for 
Carpenter's own cold rolling and cold 
drawing departments as well as 
products for direct sale as hot-rolled 
products, and will enable the plant to 
substantially improve production for 
faster delivery to consumers. 


CONTRACTS AWARDED 
BY ARMCO STEEL 


AArmco Steel Corp, announced that 
contracts have been negotiated for 
the $35,000,000 blast furnace and 
coke ovens soon to be built at Mid- 
dletown, Ohio. This huge construc- 
tion project was announced last fall 


No. 16050 3 Inch 


Hydraulic Strainer 





- 


HIGH PRESSURE HYDRAULIC STRAINER 10 1500 p.s.i. 


protects valves, cylinders and spray nozzles 


@ Electric furnace cast steel housing. The strainer consists of 
machined and grooved bronze rings nested around a heavy slotted 
multi-ported bronze back-up cylinder. The rings can be loosened 
and cleaned easily with compressed air, or completely removed 
and cleaned in solvent. Repay their cost many times over. Widely 
used in steel mills and forging shops to prevent partial plugging 
of spray nozzles, resulting in rejects due to scale streaks. 142°’ 
to 6’’ sizes. Send for Data Sheet No. 3402. It gives full details. 


when the company started opera- 
tions of its new $12,000,000 open p gona X 
hearth department. Arthur G. Mc- 
Kee Co. has been awarded the con- 
tract to build the blast furnace. Wil- “eureg we 
putte Coke Oven Division of the Al- 
lied Chemical & Dye Corp. has been 
awarded the contract for building 76 


ptm 


Control Valves” 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 
Mfd. by C. B. HUNT & SON, INC., 1985 East Pershing St., Salem, Ohio 












removes oil, 
ares the metal 


This FREE Folder 
Tells About Oakite’s 
Great New Pre-Paint Cleaner 


AKITE Compound No. 33 is a cleaning-phosphating 
material that simultaneously removes oil and rust 
: and conditions the meta! surface for painting. 


prep 
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, : Whatever the job—IG 

e It’s a great soak cleaner for metal parts of moderate DUROCASE GEARS 

Ss size; and great for hand-swabbing on large pieces like are made to last long and 

- cabinets, desks, doors and truck cabs. shane Pacey 

y Oakite Compound No. 33 saves money, frequently elimi- Yard and Ore Cranes, 
err ahah : 3 Blast Furnaces, Levelers, 

d nates pickling operations on moderately rusty steel. Cold Mills, Tube Mills 

r and other equipment. 

“l FREE Write to Oakite Products, Inc., 19 Thames They’re correctly case- 

ill : St., New York 6, N. Y., for your copy of — for the job 

intended. 

id Folder F7993 on “Oakite Compound No. 33”. 

re Write today for a pictorial 

i Technical Service Representatives in Principal Cities of U.S. & Canada trip through our plant. 

sh 8) AKITE SPECIALIZED INDUSTRIAL CLEANING INDUSTRIAL GEAR MFG. CO. 

Ts 

a aM MATERINLS « HETHOSS + SERINE 4527 VAN BUREN STREET CHICAGO 24, ILLINOIS 
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ELIMINATE 


STEEL HANDLING 
BOTTLE NECKS 





ROSS Series 100 CARRIER 


eee Simplest mass handling method known! 


Now...you can move 45,000-pound payloads of billets, bars, 
plate, in-process and finished steel where you want them when 
you want them... at a moment’s notice! 

Now...you can be free of the restrictions of a plant railroad 
handling system...its expensive trackage, cars, locomotives... 
costly, time-consuming switching operations! 

Now... you can prevent congestion in the mill... free more mill 
space for production operations...eliminate costly re-handling 
.. Save time and money in getting out current orders! 

How? With Ross Series 100...the only Carriers designed and 
buile all the way through for rough, tough steel mill service... 
the only Carriers with that great reserve strength steel men de- 
mand, Self-loading and unloading, Ross Series 100 requires only 
a driver... and moves capacity loads at speeds up to 33 mph. 
Don’t overlook the outstanding advantages of the Ross Carrier 
Steel Handling Method... ASK STEEL MEN WHO KNOW! 
Get full details om Ross Series 100 Carrier...a ‘phone call, wire 
or letter will do it. 


THE ROSS CARRIER COMPANY 


Direct Factory Branches and Distributors Throughout the World 


400 Miller St., Benton Harbor, Michigan, U.S.A. 
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coke ovens and by products plant. 

F. H. McGraw Construction Co. 
received contracts to construct rail- 
road tracks, roads, sewers and other 
items. Construction will start as soon 
as deliveries of steelwork and equip- 
ment can be made. 


SHIP WHITE-HOT INGOT 
200 MILES BY RAIL 


A A saving of nearly two months of 
processing time was achieved when 
a white-hot ingot was recently ship- 
ped by rail from Dominion Iron and 
Steel, Ltd., Sydney, Nova Scotia, to 
Trenton Steel Works, Ltd., 200 miles 
away in Trenton, Nova Scotia. 

In what is believed to be the first 
such shipment anywhere, the 30,000- 
lb ingot left Sydney with a tempera- 
ture of 1,770 F late in the afternoon. 
When the Trenton plant went to 
work on it the next morning, it still 
retained a temperature of 1,575 F. 


This precedent-shattering trip was 
made possible because the ingot was 
insulated with vermiculite, a mineral 
of the mica family, mined by the 
Zonolite Co. 

Traditionally, such a shipment has 
been a time-consuming operation. 
The ingot would have had to be cool- 
ed before being transported, a proc- 
ess requiring six long weeks. At its 
destination, it would have had to be 
reheated for 10 days before work 
could be continued. 

At the Dominion plant the huge, 
hot ingot was allowed to solidify in a 
mold, was stripped and placed in a 
cast iron box insulated with premold- 
ed vermiculite. The remaining space 
was then filled with loose vermicul- 
ite, and a steel lid placed on the box. 
This was then securely fastened and 
braced to the railway car floor. 
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For Top-Most Value 
in Wire and Wire Rope 


Today it’s Lochling vs 


‘) ai: RE . 


wna WELDCO 


Hairpin Pickling Hooks 
Help Maintain this Roebling 
Quality Leadership 


The John A. Roebling’s Sons Company has 





one of the largest specialty wire mills in 
America. From steel-making to finished wire 

throughout every operation—quality is assured 
by Roebling techniques and modern manufac- 


turing facilities. In the handling of coiled wire, 





for instance, Roebling uses 18 Weldco pickling 
hooks, and each one carries 60 tons of wire 
per day! 

Weldco hairpin pickling hooks combine light 
weight, toughness and high strength. Made of 
long-lasting, corrosion-resistant Monel, they 
handle payloads up to 4200 pounds, withstand 
sulphuric acid solutions, and outlast bulky cast 


hooks 2 to 3 times. These easy-to-handle hooks 


Weldco hook and wire, coming from the lime tank, are about 
to enter the baker. 


have outstanding service records, and offer, 
also, many other cost-cutting, time-saving 
features: 


ray SUPERIOR DESIGN 





me a Readily adaptable to all types of handling equipment 
= Fast, easy loading and unloading of coils. 
eee “Single-point contact’’ between hook and coil, provides 
’ more thorough pickling and cleaning 








Jacketed Monel spreader keeps rusty moisture from 
falling onto the coil reduces damage and rejects 
at the draw bench. 


ECONOMICAL, EFFICIENT OPERATION 


Big savings in the low, initial cost. 


~ \B: 


Long production life—years and years of heavy-duty 
service. 
Bigger payloads—fewer “‘trips’—less cost per ton 

A Weldco hook, carrying coiled wire, is shown emerging Less maintenance—-fewer replacements because of the 


excellent resistance of rolled Monel to sulphuric acid 


: id. 
from hot sulphuric aci er ip ng 


No breakage, because of Weldco’s unusual strength. 


Leading wire mills throughout the country have discovered that Weldco lightweight hooks reduce 
pickling costs and improve production methods. Our Engineering Department will be glad to give 
you further information . . . and offers complete engineering service on your entire pickling line. 


THE YOUNGSTOWN WELDING & ENGINEERING COMPANY 


3706 OAKWOOD AVENUE YOUNGSTOWN 9, OHIO 
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The term ‘‘National”’ is a registered trade-mark of 
NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17, N.Y. 
District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 
In Canada: National Carbon, Ltd., Toronto 4 





15 blast furnaces in the 
U.S. have each produced 
over 1,000,000 tons of iron 
on a single “National” 
carbon lining... and are 
still going strong! 












’ 


NUTS 70 THIS 

NATIONAL’ CARBON... 
NOTHING / DO 

SEEMS TO HURT ITS 


BLAST FURNACE LININGS + BRICK * CINDER NOTCH LINERS + CINDER NOTCH PLUGS + SKIMMER 
BLOCKS + SPLASH PLATES + RUNOUT TROUGH LINERS + MOLD PLUGS + TANK HEATERS 


IRON AND STEEL ENGINEER, FEBRUARY, 1951 





ALBERT J. BERDIS 


Personnel News... 





Albert J. Berdis was appointed general superintend- 
ent of United States Steel Co.’s Fairless works. Mr. 
Berdis will manage operations of the new, wholly-inte- 
grated mill which U. S. Steel recently announced it 
would build near Morrisville, Pa. Construction of the 
mill will begin early in the spring. A native of Whiting, 
Ind., Mr. Berdis is a graduate of Purdue University, 
where he received a degree in electrical engineering. In 
1929 he began with U. S. Steel in Gary, Ind., as a fuel 
engineer in the Gary sheet and tin mill. In 1935, when 
U.S. Steel was drawing up plans for the Irvin works, 
Mr. Berdis was transferred to Pittsburgh to become 
the chief design engineer for the plant which is among 
the most modern sheet and tin plate mills in the world. 
Later he became chief engineer of the Irvin works and 
in 1945 was appointed assistant to the general superin- 
tendent. In 1947, Mr. Berdis became superintendent 
of the U.S. Steel plant in Vandergrift, Pa., which spe- 
cializes in the production of electrical sheets. Last year, 
in February, he returned to the Irvin works as assistant 
general superintendent. For the past several months 
he has been working on the layout and design of the 
Fairless works. 

Henry E. Warren, Jr. was named assistant general 
superintendent, and Forest J. Smith was appointed as- 
sistant to general superintendent of the new Fairless 
works of United States Steel Corp. to be built at Mor- 
risville, Pa. Mr. Warren has been division superintend- 
ent of open hearth furnaces at the company’s Home- 
stead district works and Mr. Smith has been supervisor 
of labor relations with headquarters in Pittsburgh. 

John H. Elliott was named general manager, manu- 
facturing, and William C. Oberg was appointed manu- 
facturing consultant, for United States Steel Co., 
Pittsburgh, Pa. A native of Elwood, Ind., Mr. Elliott 
studied engineering at the University of Pittsburgh 
and started with U.S. Steel in 1919 in the engineering 
department of the former American Sheet and Tin 
Plate Co. He became assistant superintendent of the 
Shenango works in 1937 and the same year was trans- 
ferred to the Irvin works as head of the tin finishing 
department. He was named assistant general superin- 
tendent there in 1940 and general superintendent in 
1947. A vear ago he was made assistant general man- 


HENRY E. WARREN, JR. 





ager of operations. Born in Sweden, Mr. Oberg became 
a naturalized U. S. citizen in 1911, the same year he 
joined U. S. Steel in the roll department at Homestead 
works. Later he was appointed manager of the com- 
pany’s roll and bar hoop division and became manager 
of sales engineering in 1932. With the formation of 
Carnegie-Ilinois in 1935, he became Pittsburgh district 
manager of operations, and was made general manager 
of operations in 1950. 

Oliver W. Traux, Jr. was appointed superintendent 
of industrial relations for the Donora, Pa., steel and 
wire works of American Steel & Wire Co. Mr. Traux 
has been associated with this U. S. Steel subsidiary 
since 1940, except for a three-year period in military 
service. In his new assignment he fills the vacancy 
created by the recent retirement of E. Soles. Mr. Traux 
moves to his new position from the post of labor rela- 
tions supervisor at the same plant. Succeeding him in 
that post is Howard C. Boardman, formerly training 
supervisor at the company’s Cuyahoga works in Cleve- 
land, Ohio. 

John G. Munson, who since 1939 has been vice presi- 
dent-raw materials, United States Steel Corp. of Dela- 
ware, now merged into United States Steel Co., has re- 
tired. For a time Mr. Munson will serve the company 
in an advisory capacity. The position of vice president- 
raw materials of United States Steel Co. has not yet 
been filled. In the organization both the engineering 
and raw materials function will be under the direction 
of M. W. Reed, an executive vice president of the new 
company. 

Ira G. Sutton was named general superintendent of 
the Sanderson-Halcomb works of Crucible Steel Co. of 
America, Syracuse, N. Y. Mr. Sutton, who joined 
Crucible in Syracuse in 1928, previously was assistant 
general superintendent of the Sanderson-Halcomb 
works. He succeeds R. K. Warren, who has assumed a 
new post in the Crucible tool steel sales headquarters 
in Syracuse. 

E. C. Iverson was appointed chief engineer of Tow- 
motor Corp., Cleveland, Ohio. Mr. Iverson had been 
associated with the J. D. Adams Manufacturing Co., 
Indianapolis, Ind., in charge of all product design and 
development. 


JOHN H. ELLIOTT 


WILLIAM C. OBERG 





THESE NEW 
= HAUCK CATALOGS 





\ Tell You How to 
Improve Operation 
of Furnaces - Ovens 
Heaters - Boilers 


PROPORTIONING 
OIL BURNERS 


Provide single lever, accur- 
ate, automatic control’ of 
combustion without guess- 
work on air-oil ratios or 
variations in temperature. 
Catalog 410. 


COMBINATION 
OIL AND GAS 
PROPORTIONING 
BURNERS 


Burn either fuel or both with 
single lever control of oil or 
gas and air at the same 
time; switch fuels instantly 
without loss of production. 
Catalog 408. 


ne HAND CONTROL 

| == OIL BURNERS 

} oS For individual control of any 
TT grade of fuel oil and low 
_. A pressure air, with 10 to 1 or 
ay more turndown in firing ca- 


pacity. Easy to start and 
regulate. Catalog 411. 





HIGH PRESSURE 
ATOMIZING 
OIL BURNERS 


Assure high velocity—multi- 
ple port, steam or air atomi- 
zation of any oil; available 
in cylindrical, conical or flat 
flame types. Catalog 456. 





Write for Free Catalogs 


HAUCK MANUFACTURING CO. 


Combusfion Engineers Manufacturers of 


Oil and Gas Burners and Equipment 





114-124 Tenth Street © Brooklyn 15, N. Y. 
ee eieemmeniine:,steeesnialil 





C. B. Kershner has been appointed purchasing agent 
for the Birdsboro Steel Foundry and Machine Co., 
Birdsboro, Pa. 

Dr. Robert F. Mehl, director of the Metals Research 
Laboratory and head of the department of metallur- 
gical engineering at Carnegie Institute of Technology, 
has been named chairman of the Metallurgical Advis- 
ory Board of the National Research Council. He will 
assume his new post immediately. 

Norman F. Smith, who has been vice president and 
general manager of Osborn Manufacturing Co., Cleve- 





NORMAN F. SMITH 


land, Ohio, since 1938, has been elected president. 
Franklin G. Smith, founder and president of Osborn 
since 1892, was elected chairman of the board. 

L. V. Johnson was named chief engineer of National 
Tube Co., Pittsburgh, Pa. Formerly assistant chief en- 
gineer of the company, he will assume the duties han- 





L. V. JOHNSON 


dled until recently by John L. Young, who has been 
elected vice president-chief engineer of the newly- 
formed United States Steel Co. Mr. Johnson was born 
in McKeesport, Pa. He attended the public schools 
there and also attended Carnegie Institute of Tech- 
nology. He began working for National Tube during 
summer vacations at the Christy Park works, McKees- 
port, Pa. In 1919 he started in the engineering depart- 
ment as a draftsman and served in various mechanical 
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HYATT Protection 
for your Mill Motors 





Hyatt Hy-Load Bearings are used 
in Mill Motors built by 


Elliott Crocker-Wheeler 
General Electric 
Westinghouse 


Hyatt Hy-Load Roller Bearings are just what the name implies ... high 
capacity radial type bearings built for heavy service, long life and free- 
dom from wear and care. 

Assembly and disassembly is easy with Hyatt Hy-Load Roller Bearings. 
Separable construction with flanged races keeps lateral play within pre- 
scribed limits yet allows the armature to center itself electrically. 

To be sure you get all these Hyatt advantages specify Hyatts by name 
on all new mill motor purchases. Hyatt Bearings Division, General Motors 


Corporation, Harrison, New Jersey. 


si Oe ee Oe Oe  -  C 
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46” Blooming Mill Pulpit 


THIS AIR CONDITIONED PULPIT... 


in a large, modern steel 

mill enables the operators 
to do their work with the alertness and 
skill expected of them in maintaining 
capacity production. 


Men work most efficiently under 
these conditions. 





is maintained by the Lintern 
Aire-Rectifier. The air (cleaned and 
cooled) enters through the rugged, all 
copper cooling coils located above the 
men’s heads; the water-cooled con- 
denser is in one of the columns, easily 
accessible. Maintenance is a minor item. 
The Aire-Rectifier pays for itself over 
and over again in both quality and 
quantity of work. Ask for Bulletin AC-149 
and tell us your problem so that we can 
write you fully. 








THE LINTERN CORPORATION 


29-2 RIVERSIDE DRIVE * BEREA, OHIO 








and engineering capacities, becoming chief engineer of 
the plant in 1940. On June 1, 1941, he was promoted to 
assistant general superintendent of the plant, becom- 
ing general superintendent in 1945. Later in 1945, Mr. 
Johnson became chief project engineer of the com- 
pany’s new specialties plant at Gary, Ind. In April 
1948, he was made assistant chief engineer of National 
Tube Co. 

Neal J. Crain was advanced to the position of director 
of purchases, and John C. Utzig to the position of pur- 
chasing agent for United Engineering and Foundry 
Co., Pittsburgh, Pa. These appointments followed the 





NEAL J. CRAIN 


recent death of G. Walter Sanborn. Mr. Crain has been 
associated with the company since 1914. He has been 





JOHN C. UTZIG 


purchasing for 37 years, originally as an invoice clerk, 
later becoming a buyer, and from 1938 until his recent 
appointment has been the company purchasing agent. 
Mr. Utzig, likewise, is an old timer at United. Since 
beginning his association in 1923, originally employed 
as clerk and accountant in the treasury department, he 
has been a buyer in the purchasing department from 
1930 until his present appointment as purchasing 
agent. 

Robert F. Rentschler was appointed vice president 
assigned to special duties of Birdsboro Steel Foundry 
and Machine Co., Birdsboro, Pa. James M. Heppenstall 
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For Example: 


WITH FARREL ROLL GRINDERS— —Reports from users indi- 
cate that the latest type Farrel machines regrind rolls 
in record time. In addition, they find that the rolls 
are accurately ground with a perfect surface free from 
marks of any kind. Faster grinding means increased 
productive capacity of the machine and lower labor cost 
per roll ground. 

WITH FARREL ROLLING MILLS——For almost a century, 
Farrel mills have been helping to solve rolling mill pro- 
duction prablems. Designed to meet specific require- 
ments, they are built in a wide range of types and sizes 
for rolling nonferrous rods, strips or sheets, metal foils 
and cold strip steel. The company also designs and 


es FARREL” «ROLLING MILL MACHINERY Games 
Rolls ¢ Rolling Mills * Rod Mill Tables and Manipulating Equipment 
* Universal Mill Spindles * Rod Coilers « Gears ¢ Mill Pinions « 
Pinion Stands * Gear Drives of any Capacity * Flexible Couplings « 
Roll Grinding Machines + Roll Calipers * Lead Presses for Pipe or Rod 





how Farrel can help solve 
your Rolling Mill problems? 


manufactures the reduction gear drives and pinion stands, 
coilers and special handling equipment required to make 
each installation a complete unit. 
WITH SPEED REDUCERS FOR AUXILIARY DRIVES— —Farrel speed 
reducers have been developed for continuous, trouble-free 
operation under difficult service conditions. Without 
sacrificing the advantages of general standards, the design 
of these units permits an engineering freedom in propor- 
tioning gears, shafts, bearings and even some housing 
dimensions to meet specific load, speed and service re- 
quirements. This flexibility has resulted in the solution 
of innumerable application problems. 
INFORMATION and engineering consultation re- 
garding any of the products mentioned on this page are 
available, without obligation. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. Sales Offices: Ansonia, 
Buffalo, New York, Akron, Pittsburgh, Chicago, Los Angeles, Houston 


-Birmingham 
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MARK 
LADLE-TEST PIECES 


(Exouzn) 
with the ‘‘SAFETY’’ BOX TYPE HOLDER 


Mark ladle-test pieces with furnace number, year-code letter 
and heat numbers—in 50% less time with this type holder. 
Complete mark is made with one blow. Marks are in straight 
line, of even depth, easy to read—reduces errors in stamping 
and identifying tests. Eliminates danger of hitting fingers with 
hammer. Write for proposal on your needs. 


WNNINGHAM cp. 


SAFETY STEEL STAMPS 


105 East Carson Street * Pittsburgh 19, Pa. 








J Wish... 


to enter one year's subscription for the IRON AND 
STEEL ENGINEER at $7.50 per year: 

Check enclosed 

Bill me later 
| desire information on membership in the Associ- 
ation of Lron and Steel Engineers: 

Application blank 

| Data 

Name 
Title 
Company 
Mailing Address 
Mail this coupon to: 


Association of Iron and Steel Engineers 


1010 Empire Building 


Pittsburgh 22, Penna. 



















has been appointed treasurer, and Lester E. Leinbach 
is the new secretary. 

Robert O. Thomas was appointed open hearth divi- 
sion superintendent at Homestead district works of 
U.S. Steel Co. Mr. Thomas started at the plant in 1933 
as a metallurgical observer. He was named chief metal- 
lurgist in 1940, 45-in. slabbing mill superintendent in 
1942, and assistant to the general superintendent the 
following year. He became chief inspector of the plant 





R. O. THOMAS 


18 months later, and in January, 1949, was named as- 
sistant superintendent of the slabbing and plate divi- 
sion. Six months later he became superintendent of 
that department. 

John V. Dorman was named superintendent of fuel 
and power division at Homestead district works of 
U.S. Steel Co. Mr. Dorman started at Homestead in 
1934 as a metallurgical observer. Two years later he 





JOHN V. DORMAN 


was transferred to the structural division where he held 
various supervisory positions. In 1940 Mr. Dorman 
Was appointed assistant superintendent of the struc- 
tural division and he became assistant to the general 
superintendent of the plant in 1949. 

Donald F. Deakin has joined Atlas Mineral Products 
Co., Mertztown, Pa., as water and sewer products 
director. Mr. Deakin is a graduate of Penn State with 
a degree in civil engineering. Newton O. Duncan, Jr. a 
recent graduate of Texas A & M College has joined 


IRON AND STEEL ENGINEER, FEBRUARY, 1951 

































The welded grid 
assembly is 
shown here as a 
unit resting on 
narrow iron 
straps above its 
end frame, sup- 
port rods, and 
spacers. 


Stabilized 


OHMIC Value 


INDEPENDENT OF | 
CLAMPING-NUT PRESSURE 


WITH... 


The alloy-steel used in these plate resistors has 
negligible resistance-change between cold and maximum 
working temperatures. In section form, the EC&M 
TAB-WELD design maintains the original OHMIC 
value of the section, unlike that of any other resistor 


section. TAB-WELD Resistor Sections are unequalled in 





that they do not depend upon end-clamping nut pressure 
for a continuous electrical path. 
Also, there’s no burning in concealed areas—at 
Cut maintenance with 
Bulletin 942-A 
TAB-WELD Plate Resistors 


grid-eyes or at tap-plates. Note, too, the convenience of the 
tap-plates— welded in position. To shift the external 
lead-wire, only the terminal-block need be moved. The 
terminal-blocks are grooved to accommodate several sizes 


of wire, or flat-bus may be bolted to the terminal-plates. 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79TH STREET CLEVELAND 4, OHIO 
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REDUCE OPERATING RX 
HAZARDS 


@ Excessive heat, obnoxious fumes, sn- 
noying dust and moisture reduce the alert- 
ness and efhciency of your hot-metal crane 
operators. 








@ You can eliminate these crane operating 
hazards by completely air conditioning the 
cabs on all types of hot-metal cranes with 
Dravo Crane Cab Coolers. 


Completely self-contained Dravo Crane Cab 
Cooler requires electrical connection only. 


DRAVO CORPORATION 


PITTSBURGH PHILADELPHIA - CLEVELAND * NEW YORK 
CHICAGO : DETROIT : ATLANTA * BOSTON 
Sales Representatives in Principal Cities 


YOU WILL EXPERIENCE 
FEWER SHUTDOWNS, CONSEQUENTLY GREATER 
PRODUCTION ...1F YOU SPECIFY AND ORDER: 


. FALCON COOLING PLATES. both Bosh ar 


j thout » leak prod na 
le w 4 € 1k produ 


*e FALCON PLATES are a 


ting with 


FURTHERMORE, THEY ARE CAST 
VERTICALLY WHICH INSURES THE 
DENSEST, MOST SOLID POSSIBLE 
METAL, INTHE NOSES...... 


a FALCON PLATES are tree | 


sand inclu s and metal oxid 


Ss FALCON BAFFLE ARRANGEMENTS provide maximum circulation 


} water a the elimination of sediment deposits 


ye FALCON PLATES provide maximum cooling capacity because 


yntain no pockets in which gas and air can accumulate 


INSIST ON FALCON ANCHORLESS COOLING PLATES 


Falcon delivery and quality will 
exceed your expectations. It is 


Telephone Collect 3-4186 


FALCON 


BRONZE CoO. 


YOUNGSTOWN 3, OHIO 


y continuous years 


Established 1890 . incorporated 1895 


Atlas and has been assigned to the Houston, Tex., 
office. 

William L. Hunter, formerly general manager, has 
been named vice president and general manager of the 
Northern Equipment Division, Continental Foundry & 
Machine Co., Erie, Pa. 

John W. Price, Jr., has been appointed assistant to 


JOHN W. PRICE, JR. 


as a metallurgical observer and was appointed assist- 
ant chief metallurgist after several promotions in that 
department. He was transferred to the company’s gen- 
eral offices in Pittsburgh in 1945, where he was assistant 
metallurgical engineer in the railway materials and 
commercial forgings division. 

William E. Crouch, Jr. was named superintendent of 


WILLIAM E. CROUCH, JR. 


the slabbing and plate division at Homestead district 
works. of U.S. Steel Co. Mr. Crouch began with U. 5. 
Steel in 1933 as a clerk in the metallurgical department 
at Homestead. He held various positions there until 
his transfer in 1938 to the slabbing and plate division. 
He was named superintendent of the plant’s 160-in. 
plate mill in 1943, and was named assistant superin- 
tendent of the slabbing and plate division in January, 
1949. 

John C. Koch was appointed vice president in charge 
of sales of the Conoflow Corp., Philadelphia, Pa. Mr. 
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610 SMITHFIELD ST. HO ATUS ENGINEERIN 2) PITTSBURGH, PA. 
otforation Engineers, Consultants, Contractors 
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SEMI-STEEL and 
GRAY IRON CASTINGS 


Up to 80,000 Pounds 

for Steel Milis and Heavy Machine Tools 
CHILLED and ALLOY IRON ROLLS 

ROLLING MILL MACHINERY 


INQUIRIES INVITED 


HYDE PARK FOUNDRY & MACHINE CO. 


HYDE PARK, PA. (PITTSBURGH DISTRICT) 














GENERATION of SERVIGE 


RUGGED & DEPENDABLE 
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MAGOR AIR DUMP CARS 


Built for Steel Plant Service, Magor Air Dump 
Cars will operate at maximum efficiency for as 
long as 30 years. 

Maintenance costs are less — almost 50% less 
than gondola, hopper or outmoded air dump cars. 
Every feature of Magor Air Dump Cars is de- 
signed to stand up under the tremendous strain 
of continuous operation. 

Magor Air Dump Cars can cut your refuse dis- 
posal costs as much as 40%. 

Write for Bulletin DS-102. 





es 


MAGOR CAR CORPORATION, 50 CHURCH ST., NEW YORK, N.Y. 


World’s Largest Producer of Air Dump Cars 
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Koch, who joined Conoflow in 1945, has been acting in 
the capacity of general sales manager until his recent 
promotion. 

George P. Wilson, Jr., formerly manager of the con- 
trol section, engineering and construction division of 
Koppers Co., Inc., was named director of the coke divi- 
sion of the Defense Solid Fuels Administration. Mr. 
Wilson has been granted a leave of absence by Koppers. 

C. S. Beattie has been appointed executive vice presi- 
dent and general manager, and R. E. Anderson has been 





Cc. S. BEATTIE 


named senior vice president of Delta-Star Electric Co., 
a division of H. K. Porter Co., Inc. Messrs. Beattie and 
Anderson were also elected directors of the new Delta- 
Star Electric Co. 

John A. Petroskas was named chief metallurgist of 
Midvale Co., Philadelphia, Pa. Mr. Petroskas was 
graduated from Massachusetts Institute of Technology 
and has had a wide experience in ferrous metallurgy, 
both in operations and in research. His former employ- 
ers include Jones and Laughlin Steel Corp., the U. S. 
Army Ordnance Department, Worth Steel Co., and be- 
fore going to Midvale, staff metallurgist at Electric 
Storage Battery Co. 

L. G. Graper, formerly superintendent of steel pro- 
duction for Wisconsin Steel Works, a division of In- 
ternational Harvester Co., was named technical ad- 
visor for Lone Star Steel Co., Dallas, Tex. Mr. Graper 
is already on the job assisting with plans for the early 
start of construction on Lone Star's new steel mill. 






Corrosion Proof Construction Materials 


CEMENTS FLOORS {NINGS (QATING 


Rely on Atlas’ years of experience 

and recognized leadership to help 

solve your problems. Write 65 
CUD. Walnut Street, Mertztown, Pa. 


Over a half century of service 





MINERAL PRODUCTS COMPANY 


MERTITOWN, PA HOUSTON, TEXAS 
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~\ for longer useful motor lite - 


YOU CAN’T BEAT 


Labyrinth sealed bear- 
ing housing. Two lubri- 








cation openings permit 
adding new lubricant to 
gain much bearing life. 





you don’t have to lubricate them, 
eee but you can, when necessary 
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Wagner Steel-Frame Motors have been proved— 
durable, dependable and trouble-free by more than 
twenty years of hard usage in industry after industry. 
They have a reputation for long, useful life. Among 
the many engineering features that have built this 
reputation is the ample sized, sealed, bearing housing. 


Wagner bearing housings are effectively sealed 
against the entrance of dirt or grit that cause rapid 
wear. You don’t have to lubricate the bearings 
(motors in the smaller frame sizes will often operate 
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AUTOMOTIVE 


for the life of the unit without lubrication) but, 
Wagner Motors are provided with two lubrication 
openings—you can lubricate them, to add much use- 
ful motor life where the motors are used in tough 
applications. 


Wagner’s new Bulletin MU-131 gives full informa- 
tion on the proper lubrication of electric motors— 
write for your copy. Thirty-one branches, located in 
principal cities, are ready to assist you whenever you 
have a motor problem. Consult the nearest branch, or 
write us. 


WAGNER ELECTRIC CORPORATION 
6483 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


TRANSFORMERS + INDUSTRIAL 


BRAKE SYSTEMS — AIR AND 





HYDRAULIC 







BRANCHES IN 31 PRINCIPAL CITIES 





BRAKES 

















CRANE BUILDERS Since 1903 





Any Span or Lift 
Send For Your 
Copy Of Catalog 


Designed and 
Engineered to Meet 
Your Requirements 


ELECTRIC OVERHEAD TRAVELING CRANES 
GANTRY CRANES e@ STEEL DERRICKS 
Buitt To Your SPECIFICATIONS 
STRUCTURAL STEEL @ STEEL BUILDINGS 


Beprord Founpry & Macnine Co. 


Engineers BEDFORD, INDIANA Gray 
Designers U. S. A. Iron 
Fabricators Castings 











For the BEST 
Blast Furnace Copper Castings 
delivered 
when you want them 





Bosh Plates 
Mantle Plates 
Cinder Notches 

Tuyeres 


The recognized dependability of Smeeth-Harwood 
Bosh Plates and Mantle Plates results from more 
than 60 years’ specialization in producing Blast 







Furnace Copper Castings. 

We can supply Standard or Foell Neckless Plates; 
Haven or Dobscha Double Compartment Plates; or 
Heavy Nose Plates to your specifications. 


Tuyere Coolers 
Hot Blast Valves 
and Valve Seats 


Regardless of type, Smeeth-Harwood techniques 
produce dense, fault-free walls of uniform thickness. 

It pays to order as far in advance as possible. 
Help us give you delivery when you want it. 


pia) SMEETH-HARWOOD COMPANY 


2401-09 West Cermak Road, Chicago 8, Illinois 


Superior Blast Furnace Copper Castings Exclusively 





John C. Redmond, formerly research director of Ken- 
nametal, Inc., Latrobe, Pa., has been elected vice pres- 
ident in charge of metallurgical development. 

Samuel A. Ott was appointed superintendent of melt- 
ing for Midvale Co., Philadelphia, Pa. Previous to his 
association with the Dacor Co., which he left to join 
Midvale, Mr. Ott had worked with Phoenix [ron Co., 
Follansbee Steel Corp., and the Penn-Ohio Steel Corp. 

Robert W. Snowdon was appointed plant manager of 
the recently-acquired New Brighton, Pa., works of the 
Heppenstall Co. The New Brighton plant was formerly 
owned by the William Leard Corp. 

William R. Murdock has recently been appointed 
manager of application engineering for Trion, Inc., 
McKees Rocks, Pa. He was previously associated with 
the American Chain and Cable Co., as a sales represen- 
tative. Prior to that he was employed by industrial 
products sales division of B. F. Goodrich Co., Akron, 
Ohio. 

K. C. Gardner, Jr., vice president in charge of opera- 
lions for United Engineering and Foundry Co., was 
elected a member of the board of directors and of the 





K. C. GARDNER, JR. 


executive committee. C. W. Correll was elected to the 
office of assistant treasurer. 

John W. Belanger of Schenectady, N. Y., and Nich- 
olas M. DuChemin of Lynn Field, Mass., have been 
named general managers of the large apparatus divi- 
sions and small apparatus divisions, respectively, of 
the General Electric Co.’s apparatus department. 

David C. Prince, vice president of the General Elec- 
tric Co., has been named by Ralph J. Cordiner, presi- 
dent, to the president’s staff, with special duties as 
assigned. Harry A. Winne, vice president in charge of 
engineering policy, has been assigned responsibility, 
formerly held by Mr. Prince for the G-E general engi- 
neering laboratory, at Schenectady, N. Y. Concur- 
rently, the appointment of Ernest E. Johnson to the 
newly-created post of general manager of the labora- 
tory was announced. Mr. Johnson had formerly been 
manager of engineering, large apparatus divisions, of 
the G-E apparatus department. All three men will con- 
tinue to have their headquarters in Schenectady. 

W. R. Schuchman, chairman of the board of the 
Homestead Valve Manufacturing Co., Coraopolis, Pa., 
has retired from participation in the daily operation of 
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FRACTICAL 
_ IMPROVED FUEL RATE and CAPACITY — 
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PRECAST, REINFORCED PIPE INSULATION 


om —. 
Any furnace change that will save 35,000 cu. ft. \‘ 


hour of natural gas is deserving of serious consid- Precast lower half Similarly, the up- The space be- 








‘ as section is held in per half is applied tween the halves 
eration by furnace operators. Bloom Ka-Weld ante <a aee neg espe tty 
precast, reinforced pipe insulation has brought exposed mesh to able refractory. 

pipe. 


about such a saving, thereby reducing the demand 
upon stack, burners and fans—and making pos- 
sible a 20 tons per hour increase in furnace capac- 
ity! Steel is heated more uniformly, skid marks are 
practically eliminated and slag is greatly reduced. 

Made from durable, precast refractory material 
reinforced with alloy wire mesh, Bloom Ka-Weld 
is easy to install and guaranteed to give satisfactory 
service. It is manufactured in workable lengths, 
and can be installed by regular maintenance crews. 











Write for Bulletin 2183 


Skid pipes, crossovers and support pipes 
of underfired furnaces may be com- 
pletely protected and insulated by 
KA-WELD Precast Pipe Insulation, there- 
by reducing fuel rates, increasing 
furnace capacity and improving steel 
quality. 


* 
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WAKE UP 


sluggish 
BTU’s 
in your 
FUEL 
OIL 


with 
THE IDEAL FUEL 


DACARO OIL TREATMENT 


f Greater BTU release 
Sludge prevention and removal 











Facts and Figures show: 


Savings in fuel oil cost and increased 
production with DACAROL! 
THE MOLD COATING 


DARMOL of the FUTURE-NOW! 


of prepared coatings 
THE MOST WIDELY USED FOR INGOT MOLDS 


Odorless Vapors — Permanent Suspension 
Ready for Use — Eliminates Mixing 


DACAR CHEMICAL PRODUCTS CO. 


McCARTNEY ST. PITTSBURGH 20, PA. 














Cranes suit ey 


HAVE Strength WHEREVER STRENGTH IS NEEDED 


Satisfying A.L.S.E. specifications, 
Browning Mill Type Cranes in- 
corporate types of motors and 
controls on which you have 
standardized. This flexibility suits 
your VRB crane perfectly to 
your needs. Our design, spring- 
ing from 49 years’ experience, 
places plenty of strength where 
it is required. 
Ask for our Bulletin ‘‘E” 
eee | 





Husky 10-ton mill type trolley equipped 
with separate load girt for easy removal. 


VICTOR R. BROWNING & COMPANY, Inc. 
BOX 309, WILLOUGHBY (CLEVELAND), OHIO 


esigners and Builder »f Electric Overhead Traveling 








the business after 49 years continuous service. Mr. 
Schuchman became identified with Homestead Valve 
in 1902; was made general manager in 1905 and presi- 
dent in 1921, which position he held until he was elected 
board chairman in 1949. Mr. Schuchman, however, will 
continue to function as chairman of the board of 
directors. 

Robert L. Pettibone was named chief metallurgical 
engineer of Sintercast Corp. of America, Yonkers, N. Y. 

Richard E. Coe was named assistant to the president 
of Electric Furnace Co., Salem, Ohio. Mr. Coe was for- 
merly connected with Electric Furnace in the capacity 
of fuel engineer and more recently has been associated 
with the North American Mfg. Co. as a district man- 
ager. 

W. A. Neumann, Jr. was named manager of the IMO- 
De Laval products division, of De Laval Steam Tur- 
bine Co., Trenton, N. J. In this capacity Mr. Neumann 
will be responsible for the engineering and sales of the 
company’s line of power transmission equipment and 
rotary pumps. He has served as acting manager of this 
division for the past year. In addition to his new respon- 
sibilities, Mr. Neumann will continue as assistant 
treasurer. He previously held the position of controller. 


Obituaries 


Walter Geist, 56, president of Allis-Chalmers Manu- 
facturing Co., Milwaukee, Wis., since May, 1942, died 
January 29. 

Joseph C, Faix, superintendent, ground rod depart- 
ment, Copperweld Steel Co., Glassport, Pa., died Jan- 
uary 15. 

John Avery, president of Roots-Connersville Blower 
Corp., Connersville, Ind., since 1946, died January 13. 

Fred H. Loftus, 56, died unexpectedly February 10 
in his home at 236 Parker Drive, Mt. Lebanon, Pitts- 
burgh, Pa. Mr. Loftus was president of the Loftus 
Engineering Corp. and its subsidiaries, the Loftus Con- 
struction Corp. and Loftus Contracting Corp. He was 
a graduate in mechanical engineering from the Univer- 
sity of lowa and during his long career in the field of 
industrial engineering developed and patented many 
improvements for the steel industry. 

Before forming the Pittsburgh firms, he was chief 
engineer, secretary and a director of the Open Hearth 
Steel Furnace Co. and later was general manager and 
a director of the Vulcan Furnace and Equipment Co. 

During World War I he was commissioned as a first 
lieutenant in the Air Force. 


Aunual Spring 
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DETROIT, MICHIGAN 
HOTEL STATLER 
APRIL 30 - MAY 1 
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MILLION tons 
IN SERVICE! 















A WORLD’S RECORD FOR 
joo: SE SCREW DOWN SCREWS 
ESTABLISHED ON 46” BLOOMING 
MILL AT INLAND STEEL CO. 


“TOOL STEEL” PRODUCTS ARE GUARANTEED TO GIVE LONGER 
LIFE THAN ANY OTHER PRODUCTS IN THE SAME SERVICE! 


WRITE TODAY FOR COMPLETE INFORMATION. | 


_THE TOOL STEEL GEAR & PINION CO. 
CINCINNATI 16, OHIO, U.S.A. 









MORGAN 


— gineering 














40” BLOOMING MILL TABLES AND MANIPULATOR 











Shop view of 40” Blooming Mill Manipulator Table girders are of cast steel box section 

and Mill Tables, furnished with a Morgan 40” type with integral oil trough on drive side. All 
Blooming Mill, having Twin Motor Drive. gears are totally enclosed, operating in oil, and : 
Manipulator is of the overhead type, electri- have hardened teeth. All bearings are of anti- | 
cally driven with retractable heads so the friction type, lubricated through a centralized 

table rollers can be removed without disman- motor operated system. 

tling the manipulator heads. Your inquiries appreciated. 


THE MORGAN ENGINEERING CO. 


ALLIANCE, OHIO. PITTSBURGH — 1420 OLIVER BUILDING 


DESIGNERS « MANUFACTURERS « CONTRACTORS ¢ BLOOMING MILLS © PLATE MILLS © STRUCTURAL MILLS e¢ ELECTRIC 
TRAVELING CRANES © CHARGING MACHINES ¢ INGOT STRIPPING MACHINES ¢ SOAKING PIT CRANES © ELECTRIC WELDED FABRI- 
CATION @ LADLE CRANES ¢ STEAM HAMMERS * STEAM HYDRAULIC FORGING PRESSES ¢ SPECIAL MACHINERY FOR STEEL MILLS 











THREE NEW ANTI-RUST 


PAINTS ARE DEVELOPED 


A Addition of three new specially 
chromated anti-rust paints to its 
“Rustrem” line of maintenance coat- 
ings is announced by Speco, Inc. 

Known as “Rustrem Chromate 
Special,” the new paints are available 
in clear, black and aluminum. They 
possess all of the penetrating and 
sealing qualities of standard “Rust- 
rem” which has been used for many 
years by industry. In addition they 
contain liberal quantities of chromate 
pigment which, according to the 
manufacturer, is in itself, an efficient 
rust inhibitive. 

The new paint was produced to 
meet widespread requirements for an 
extra effective anti-rust paint, the 
manufacturer’s announcement states. 
It is reputed to stand up longer under 
extreme conditions of temperature 
and moisture than any previously 
available anti-rust paint. 


THREAD INSERTS SOLVE 
MAINTENANCE PROBLEM 


A The maintenance department 
serving one of New York City’s sub- 
way lines has the frequent problem 
of replacing worn and _ stripped 
threads in the axle-cap bolt holes of 
its subway car motor-frame castings. 
Repair of these holes is expedited by 
the use of stainless steel helical-wire 
thread inserts. 


FIGURE 1 


Equjoment News... 


These inserts permit the use of the 
same size cap screws in the repaired 
holes as were used in the original 
holes. This eliminates the matching 
operations that would be necessary if 
oversize threads and cap screws were 
used to solve the damaged thread 
problem. 

Thread repair is accomplished in 
the following manner: the damaged 
thread is cleaned out with a drill 
slightly larger in outside dameter 
than the major diameter of the orig- 
inal thread; the hole is retapped us- 
ing an oversize, special-threaded tap; 
and the helical thread insert 
stalled. 

Threads in the motor frame shown 
in Figure 1 were repaired in this man- 
ner. This casting had a badly worn 
thread, (A), a completely stripped 
thread, (B) ,and a broken 2'4-in. cap 
screw, (C). Original holes had 1%»- 
7 tapped threads. 

After removal of the broken stud, 
these three holes were repaired by: 
(1) drilling out with a 1 ?1%,-in. drill, 
(2) tapping with a special oversize 
Heli-Coil tap identified with a 1%.»-7 
marking, and (3) installing a stain- 
steel Heli-Coil thread insert, 
(Figure 2), to bring the hole back to 
size. This insert, having a diamond- 
shaped cross-section, has threads on 


is in- 


less 


its outside diameter conforming to 
the special tap and interna! threads 
conforming to the original 1 %4.-7 
thread. 


The entire operation was complet- 


ed in approximately 55 min. The 
formed wire inserts, Figure 3, provide 


FIGURE 2 
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TONGS SPEED LOADING 


Mill designers, engineers and operators 
at the Lorain, Ohio, plant of Na- 
tional Tube Co. assisted in the 
development of automatic tongs 
which enable the craneman alone 
to handle loads of rolled steel 
rounds weighing up to 30,000 Ib. 
A unique automatic locking device 
contained in the tongs, made by 
Heppenstal!l Co., allows the crane 
operator to pick up, transport and 
deposit batches of rounds from 4- 
in. to 13-in. in diameter without a 
hook-up man or crane follower. 
Since ground crews are not needed, 
no difficulties can result from mis- 
understood signals, premature lifts 
and loosely attached slings. 

The tongs pictured are at work in the 
Lorain works rounds storage yard 
at the No. 4 blooming mill. 


smooth threads that permit frequent 
assembly and disassembly operations 
with a minimum of thread wear. Also, 
corrosion caused by infiltration of 
water or other reactive liquids and 


FIGURE 3 





gases will not cause deterioration of 
these threads. 
The superior strength of the 18-8 


stainless steel more than compen- 

sates for the loss of material in the 

bolt-hole boss, (C). Increased load- 

@ be A | Ni ing strength is achieved because the 
helical insert automatically adjusts 


itself to mating threads on both the 


2 casting and the stud, thereby distri- 
Zz buting the load properly over each 
( thread. 


.- of Safe Dependable , NICKEL CADMIUM BATTERY 


REDUCES MAINTENANCE 
AA new T-Type nickel cadmium 


alkaline battery, designed  specifi- 


Chain for Every Job! 


cally for starting railroad diesel en- 

gines and manufactured by Nickel 

Cadmium Battery Corp., makes it 

possible to save as much as 100 man 

hours a year per locomotive, because 

of reduced maintenance. It is also 

lighter in weight than conventional 

There’s a size and type of TM | batteries and requires no additional 

space or alteration in existing battery 
racks. 

Proof Coil, BBB, Steel Loading, Hi-Test, Alloy Steel, The battery is available in two 

capacities: Model THR-30, 142 amp 

hours, in 8 6-cell trays, which is inter- 

Passing Link, Well, Anti-Spreader, Trace, Furnace, ~isggem with 17-plate, 284 amp 

" . : 10ur conventional batteries, and 

Champion Weldless, Jack (single or double), Model THR-44, 210 amp hours, 

Pump or Sash Chain. See your mill supply which is interchangeable with 25- 


distrib | plate, 426 amp hour conventional 
istributor or send coupon today | batteries. Model THR-30 weighs 


Chain to fit each of your requirements. Choose from 





Dredge Iron, Conveyor, Machine, Coil, Side, Truck, 





Each does a | " - . 
definite job— for details on any of these 1825 lb and Model THR-44 weighs 


’ 2675 lb. 

_— safe, dependable Chains. One of the most outstanding fea- 
tures of the T-Type battery, in ad- 
dition to interchangeability, light 
weight and minimum space require- 
ment, is the inherently long life char- 
acteristics of the nickel cadmium 
tvpe of battery and its maintenance 











of capacity even after vears of severe 


Savings of 100 man-hours per year per 
locomotive were effected by using 
nickel cadmium battery. 





S$. G. TAYLOR CHAIN COMPANY 
HAMMOND, INDIANA 


S. G. TAYLOR CHAIN COMPANY 
Dept. 5 


Hammond, Indiana | ay LOR Mane 
Please rush details on : 
A GREAT NAME IN 
Name ’ 
| Stow SINCE 1873 
Address 
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Torrington Roll Neck Bearings handle ex- 
treme radial and thrust loads to assure continuous 
high-speed production in this 68” hot strip mill. 

Four rows of closely-spaced tapered rollers in 
Torrington Roll Neck Bearings provide extra load- 
bearing capacity. The reduced cross-section per- 
mits larger roll neck diameters for greater mill 
strength and rigidity. The low starting and running 
friction of Torrington Bearings allows rapid accel- 
eration and constant speed producing more 
uniform gage. 

For reliable mill operation and long service 
life with minimum maintenance, specify Torring- 


ton Bearings. 


THE TORRINGTON COMPANY 
South Bend 21, Ind. . Torrington, Conn. 


District Offices and Distributors in Principal Cities of United States 
and Canada 





TAPERED 
EARINGS 


SPHERICAL ROLLER 
TAPERED ROLLER 
STRAIGHT ROLLER 
NEEDLE 

BALL 

NEEDLE ROLLERS 








use. Containers, cells and plates are 
of steel construction. 

Among those factors that play an 
important part in the reduced main- 
tenance costs of Nicad batteries are 
(1) their all-steel construction which 
eliminates breakage, (2) their abil- 
ity to be overcharged without dam- 
age, which overcomes one of the 
common causes of lead battery fail- 
ure and (3) their negligible water 
consumption. The T-Type_ battery 
can also be charged with standard 
charging equipment at trickle, nor- 
mal, or high rates; overcharging will 
not harm the battery. 


ROTARY SWITCH HAS 
SOLID SILVER CONTACTS 


AA new rotary selector switch an- 
nounced by Leeds & Northrup Co. 
for use in instrument circuits has 
solid silver contacts and totally en- 
closed construction. Contact resist- 
ance is about 0.001 ohm, and changes 
less than 0.0005 ohm on life tests of 
10 million operations. 

Stationary contacts are made of 
solid silver, no plating to wear off. 
Brushes are multiple-leaf, self-align- 
ing, made of durable silver alloy. 
Thermal emf when switch is operated 
at normal speed is less than one mi- 
crovolt, making the switch suitable 
for low-level circuits. 

Electrical strays are exceptionally 
low. Maximum inductance is less 
than 0.08 microhenry, and capaci- 
tance between segments ts less than 
0.5 micro-microfarads. Insulation 
withstands 500 volts rms between 
segments and from 
ground. 


segments to 


Current interrupting capacity, 
tested for 100,000 operations, is one 
ampere at 110 volts, 60 cycles on re- 
sistance load. Contacts carry contin- 
uous current of 5 amperes. 

Adjustable detent permits varia- 
tion of switching torque. Switch is a 
shorting type, and is designed for 2- 
hole panel mounting per JAN and 
RMA standards. Various switching 
combinations are supplied, from sin- 
gle-pole 12-position to 6-pole 12-posi- 
tion. 
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ENGINEERING MART 














RAM TRUCK CAN CARRY 
80,000 LB OF STEEL 


A The completion of an 80,000 Ib 
capacity industrial lift truck was an- 
nounced January 26 by Yale & 
Towne Manufacturing Co.’s_ Phila- 
delphia division. Built for the steel 
industry, this giant truck is designed 
to slash handling time, hike output, 
and increase quality of cold rolled 
strip steel now in critical supply. 

Weighing-in at 84,000 lb, the new 
Yale truck is powered by a unique 
diesel-electric unit of the same size 
used in a 25-ton locomotive. On the 
front of the truck are two huge, 
snout-like rams that open and close 
like a scissors. These unique rams 
provide, for the first time, a unit that 
can carry one large coil of steel or 
two smaller ones. It is the first of a 
new series of ram and fork trucks now 
available in capacities from 20,000 
Ib to 100,000 Ib. 


At a preview of the new truck held 
for production executives of the steel 
industry, Elmer F. Twyman, vice 
president in charge of Yale’s Phila- 
delphia division, said: “The need for 
this equipment was made evident 
after the recent introduction of con- 
tinuous wide strip mills which roll 
coils of steel at speeds in excess of 
5,000 fpm. These mills have been 
found to be capable of rolling faster 
than material could hitherto be sup- 
plied or carried away. This truck, 
which will now permit the increase of 
coil sizes from today’s normal 30,000 
or 40,000 lb coils, to 60,000 or even 
80,000 Ib coils, will help solve this dif- 
ficulty.” 


At the present time, 17 per cent of 
the entire rolling time for coils is 
often consumed in handling, accord- 
ing to operation statistics from one 
large steel producer, it was demon- 
strated by Mr. Twyman. He also 
pointed out that by doubling the size 
of the coils handled, steel mills will 
not only slash the handling time per 
pound of steel, but also improve the 
quality and yield per coil, since the 
ends of coils rolled while the strip mill 
is accelerating and decelerating are, 
for the most part, “off-gage” and re- 
jected. 

Other new engineering features of 
the Yale ram truck are the dual con- 
trols and narrow construction of the 
lifting channels which provide the 
utmost visibility for the operator. 
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This huge ram truck was built for the 
steel industry. It was designed to 
slash handling time, hike output, 
and increase quality of cold rolled 
strip steel now in critical supply. 


Also, despite the fact that the loaded 
weight of the truck will exceed 150,- 
000 Ib, only a fingertip touch on the 
steering handle is necessary to actu- 
ate the hydraulic system that turns 
the wheels. 


DEVICE GIVES CLEAN-CUT 
EDGES OF STEEL PLATE 


A Air Reduction Sales Co. has an- 
nounced the availability of a new 
plate-edge preparation device. This 
device has been designed to increase 
production and insure clean-cut, ac- 
curate preparation of plate edges. Its 
ability to cut a single or double bevel 
accurately, with or without a land, 
recommends it especially for use in 
shops or factories which do any 
amount of steel fabrication work. 

The preparation device which em- 
ploys a spring-balanced, free floating 
carriage and caster-wheel assembly 
to permit bevel cutting over plate 
undulations while maintaining a con- 
stant tip-to-work distance, may be 
mounted on any gas cutting machine 
equipped with a 3 in. square torch 
bar. 

Torches may be individually posi- 
tioned vertically or laterally without 
changing the bevel angle. Fuel and 
preheat pressures are initially set 
with individual torch valves, and 
once set, the master valve controls 
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You make them less often 





by using Dependable Quality 
CRANE VALVES 








... Lhat’s why 


more Crane Valves 
are used 


than any other make 


d easy access prevents trouble with this valve 


Remove just two nuts to dismantle this 
gate valve for inspection, cleaning, or 
repairs—without taking it from the 
line. Reassemble just as easily, know- 
ing that Crane clamp design keeps the 
bonnet joint snug and accurately 
aligned. Use Crane Clamp Gates on 
steam, water, and air, but especially in 
heavy fluid lines needing periodic 
cleanout. They'll save time, labor, and 
encourage regular servicing that pre- 
vents valve trouble. 


Combining easy access with highly de- 
pendable service features, Crane Clamp 
Gates typify Crane Quality—better valve 
performance at lowest ultimate cost. 


/ No. 488 Iron Body Clamp Gate 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES © FITTINGS © PIPE © PLUMBING + HEATING 
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turning-on and shutting-off gas sup- base, anti-corrosive coatings manu- 
ply without disturbing settings of the factured by Continental Coatings 
individual torch valves. Corp. and formulated to protect 
metals, woods, masonry and insula- 
tions. Continental coatings form a 


TAR BASE COATING tough, elastic film which resists the 


penetration of chemicals, fumes, 
IS ANTI-CORROSIVE moisture and heat. They are non- 
soluble in oil and are completely 
A “Steelsaver,” a high-gloss, coal tar waterproof. 
protective coating, which has been Steelsaver is presently protecting 
field tested for the past twelve years, air ducts, coke ovens, condenser 
under numerous corrosive conditions, coils, cranes, gas holders, rolling 
is now being produced in quantity. | stock, steel work, tank exteriors, and 
This was announced by Continental — valves. 
Coatings Corp. No primer is needed. The coating 






























[IS HEAT 
SLOWING UP 
YOUR 
WORKMEN? 





TRUFLO CRANE CAB FANS 


For cooling interiors of crane cabs 
Kee them COOL and other confined areas. Adjustable 
both horizontally and _ vertically. 
Four blade type, 12 and 18 in. sizes. 


wih TRUFLO FANS 


Production suffers when workmen are over- 
heated. Steps begin to drag, efficiency 
falls. 


Now, when speedy production is vital, 
Trufio Fans can help keep your work- 
men on their toes. All Truflo Fans are 
designed and built correctly to put fresh 
cool air in large volumes exactly where 
it is needed. Perfectly-balanced shafts 
and blades give more air per h.p.... 
strong steel frames stand up longer under 
hard use . . . rugged wire guards protect 
men against injuries. 




















All of the following types can help beat 
the heat, keep production moving in your 
plant. Write for illustrated literature. 











TRUFLO PORTABLE 








inch diameters. 


ROOF VENTILATING FANS 
PENT HOUSE FANS 





245 MAIN ST., 





HARMONY, PA. 
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COOLING FANS PORTABLE COOLING FANS 
Easily portable. Help keep efficiency CRANE CAB FANS e WALL FANS 
high where work is hottest. 12 to 36 EXHAUST FANS e BLOWERS 


The coating is one of six coal tar may be dipped, sprayed or brushed. | 


One gallon covers approximately 500 
sq ft of smooth surface. It dries dust- 
free to a high gloss in less than three 
hours. It maintains its protective 
properties in dry heat up to 500 F. 
For thorough protection, two or more 
coats may be needed. 

Steelsaver protects in direct ratio 
to film thickness and number of coats 
applied. It resists strong inorganic 
acids and strong alkali, ranging from 
sulphuric acid to caustic potash. It 
also protects against alcohol, for- 
maldehyde, salt spray, a wide variety 
of organic acids and other chemicals. 


TENSION ACCOMPLISHED 
WITH AIR PRESSURE 


A Scrap losses and machine down 
time due to foil breakage are being 
practically eliminated by a new pre- 
cision tensioning means used on 
aluminum foil mills built by Lewis 
Foundry and Machine division of 
Blaw-Knox Co. 

The new tensioning control is 
based on use of a novel high capacity 
low pressure air brake manufactured 
by Linderman Devices. Tension pro- 
duced by this brake can be precisely 
calibrated against air pressure and 
controlled by an air valve. No separ- 
ate air supply is required—ordinary 
factory line compressed air being 
adequate. 

The problem of changing tension 
requirements as the coil is dereeled is 
taken care of by the operator who 
simply adjusts the air pressure to the 
brake according to a_ calibration 
chart. 

The Linderman brake’s precision 
of control is largely due to the fact 
that the brake is free from any self- 
energizing action. Braking power is 
directly proportional to the applied 
air pressure and possible variations 


Tension produced by this brake can be 
precisely calibrated against air 
pressure and controlled by an air 
valve. 









THERMIT HELPS 


SOLVE A... 


WL 
ROBLEM 
















HEN A LEADING steel producer undertook to 
W construct a new ingot stripper in one of its major 
works, the casting of a 50-ton housing posed a 
problem . . . Limited furnace capacity made it 
impossible to cast the giant part in one piece. 





Parts of huge housing inverted and 
- After consultation between the engineering firm aligned for welding. 
in charge and M & T Thermit experts, it was decided 
to cast two halves and weld them together with 
Thermit. Three welds were required: one 32 x 29 
and two each 44% x 24. Approximately 5-tons of 
forging thermit were used to make the three welds. 
Among many economies effected, only one-half 
pattern had to be made. 







For efficient and economical fabrication or 
repair, think of Thermit . . . Write for descriptive 
bulletin. It's packed with facts that may help Preheating of parts in preparation for 
solve a problem of yours. Thermit Welding. 












METAL & THERMIT CORPORATION 


100 EAST 42nd STREET *© NEW YORK 17,N.Y 





NEWARK ad PITTSBURGH ° EAST CHICAGO, IND. ° SO. SAN FRANCISCO 
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in braking effort are not multiplied 
by the brake. 


LOAD MEASURING UNITS 
WEIGH COLD STRIP 


ATo obtain more uniform aluminum 
sheet products, cold strip rolling mills 
at the Edgewater plant of Aluminum 
Co. of America have been equipped 
with load measuring units incorpor- 
ating bonded resistance wire strain 
gages. 

With these load weighing devices 
al each end of the mill rolls, closer 
control is possible because they pro- 
vide an accurate, continual indica- 
tion of roll loads, and load may be ad- 
justed while rolling. This feature per- 
mits control of sheet gage as the 
sheet is without 
waiting until a whole length has gone 
through the rolls. Protection against 
bearing overloads is also provided. 

The mill reduces aluminum strip 
from 14 in. to 0.025 in. Load capacity 
of the two cells on this rolling mill is 
600,000 Ib each. An important fea- 
ture of this force measuring device in 
rolling mill service is that it has prac- 


being produced, 


tically no deformation under wide 
variations of load. 

The load measuring unit is essen- 
tially a short steel column on which 
SR-4 strain gages are bonded. Roll!- 
ing mill load cells are among the SR-4 
devices manufactured by Baldwin- 
Lima-Hamilton Corp. Compression 


The load weighing devices are placed at 
each end of the mill rolls. 











of the column changes the electrical 
resistance of the fine wire grid of the 
strain gages, four of which are em- 
ployed and wired together in the 
form of a Wheatstone bridge. The 
load may be measured by any of sev- 
eral types of instruments, including 
indicators and recorders that may be 
calibrated directly in pounds or other 
units. 

Accuracy of measurement is high 
and permanent. An overall accuracy 
of 1 per cent of full scale is guaran- 
teed under normal mill conditions. 
Load cells are compensated for tem- 
perature variations so that they give 
good reproducible accuracy over a 
range of plus or minus 50 F from nor- 
mal operating temperature. 


USE STAINLESS STEEL 
IN GALVANIZING BOATS 


A Until recently, replacement of 
equipment used in galvanizing fabri- 
cated metal products was a costly 
problem at the plant of Lehigh 
Structural Steel Co. A number of ma- 
terials were used in an effort to in- 
crease the useful service life of pick- 
ling tanks, boats and yokes. Results 
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* TONG TEST 
AMMETERS 


Write for Descriptive Bulletins 


4543 HAMILTON AVE. 








MOTOR GENERATORS 


Electroplating 
JON o£ Anodizing 
tt nes ! Electrocleaning 
t SS Ss a Electropolishing 


TANK RHEOSTATS 


* REVERSING 
SWITCHES 


COLUMBIA ELECTRIC MFG. CO. 


CLEVELAND 14, OHIO 
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There is a demand for copies of the 


Yearly Proceedings 


If your copy is not in use please get 


in touch with us. 


ASSOCIATION OF IRON AND STEEL ENGINEERS 
1010 EMPIRE BLDG., PITTSBURGH 22, PA. 


1937 
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STEEL PLATE CONSTRUCTION 





DISTILLATION CYLINDERS 
9’-O’’ DIAMETER « 126’-0” LONG - 131,000 LBS. EACH. 
EACH CYLINDER SHIPPED IN ONE PIECE 


HOMOGENEOUS LEAD LINED EQUIPMENT 
OPEN HEARTH AND HOT METAL LADLES 
STEEL PLANT TRANSFER CARS 
HYDRAULIC GATES 
PRESSURE VESSELS 
PENSTOCKS 
PIPING 
OF 


WELDED OR RIVETED CONSTRUCTION 
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Galvanizing boats made of stainless 
steel resist corrosion. 


were not satisfactory until a_rela- 
tively new material, Carpenter stain- 
less steel No. 20, was tried. Some time 
ago the galvanizing boats and yokes 
were made from stainless No. 20, and 
they are still in excellent condition. 
The material's excellent corrosion re- 
sistance is also successfully 
used in the drainage system of Le- 
high’s pickling tanks. 


being 


RECORDER MEASURES 


ROTOR TEMPERATURE 


A An electronic 
rately and quickly measuring tem- 
perature of the rotor in large electric 
generators has been developed by 
Minneapolis-Honeywell Regulator 
Co. 

The “Electronik” 
ed to provide a better and more econ- 
omical instrument to assist operators 
in avoiding overloads, according to 
Charles W. Bowden, central stations 
industry manager of the company’s 
Brown Instruments division. In ad- 
dition, the instrument furnishes a 12- 
in. strip chart record which can be 
used as a guide for gradually cooling 
a generator, Bowden said. 

The recorder has a range of 0 to 150 
C, a limit error of 1.5 C, a dead zone 
of 0.3 C, and a pen speed of 1.4 min- 
utes full scale. Its range of rotor 
winding resistance is 0.1 to 4.0 ohms 
and it has a dielectric test of 1500 
volt rms for one minute. 

In designing the new instrument 
special consideration was given to 
users who, generating large volumes 
of their own power, want maximum 
safety and dependability for peak 

capacity operation. The recorder is 
made as a special product with deliv- 
eries in about 90 to 120 days from re- 
ceipt of orders. 


recorder for accu- 


has been design- 
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ROLL CHANGES SPEEDED 


WITH HOSE COUPLING 


A Many steel plants are speeding up 
roll changes and reducing the labor 
required by the application of Robb 
“Quick-Seal” hose couplings, manu- 
factured by the Robb Manufacturing 
Co. 

The principle which this cou- 
pling differs from others is that of 
packing, which is in the form of an 
expanding packer of vee-cut type and 
is put under compression when the 
two halves of the coupling are joined, 
expanding as the pressure builds up 
in the line. 


Spang Packer Bai 
Gresess Srtn) 

















Nipece 


/ Retaining Nut 


Bopy Sveeve 


The first coupling, after 214 years serv- 
ice, is still in service. 


Hose life is increased by the full 
swivel action of the couplings, which 
will allow the hose to unkink itself 
easily. These connections are avail- 
able in any size from 14 in. up; there 
is no size limit. They also may be ob- 
tained in any metal desired, depend- 
ing upon the application intended, 
and in addition they are made in the 
“block-ell” shape which incorporates 
a right angle into the connection. 
Any material that flows through a 


line may be handled by the coupling, 
whether hot or cold, at any pressure 
up to the bursting point of the metal 
parts. The coupling may be obtained 
with an automatic shut-off valve 
built in either side or in both sides. 

Many applications have been 
found throughout steel mills on gas 
water, grease, oil and other lines. Any 
end connections necessary to allow 
the insertion of the couplings into ex- 
isting equipment are built right into 
the parts so that no extra equipment 
is needed for attachment. 

The first coupling, produced and 
sold about two-and-a-half years ago, 
is still in operation, and many appli- 
cations have since been made. Sav- 
ings have been effected through both 
the leakproof characteristics and the 
time-saving factor during roll 
changes, and such times when it is 
desired to break connections speedily. 


HAND SERRATING TOOL 
IS SIMPLE TO USE 


A National Carbon division, Union 
Carbide and Carbon Corp., now has 
available an improved hand serrating 
tool for use with “Karbate” brand 
impervious graphite pipe. Since Type 
FC flexible couplings are used in fit- 
ting impervious graphite pipe where 
strong, flexible joints are required, 
the effectiveness of the joint depends 
to a considerable extent upon the 
quality of the serrations on the pipe. 

The tool is simple, rugged in de- 
sign and extremely easy to use, assur- 
ing a tight, workmanlike joint in a 
minimum of time. It provides an ad- 
vantage over other types of piping 
since it facilitates quick assembly of 
“Karbate” pipe on the job site. Pipe 
sizes from 1 in. to 6 in. inclusive, may 
be serrated. 


NEW PLANT OF YOUNGSTOWN ALLOY CASTING CORP. 





Shown is the new plant of Youngstown Alloy Casting Corp. at 168 N. Meridian 
Road, Youngstown, Ohio. In this plant, modern machinery and produc- 
tion methods are used in the manufacture of ‘‘Trantinyl’’ guides for the 
rolling mill industry. A new addition is being built to this new plant 
which will give added production capacity. 
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THEY ARE SENSITIVE—Torque is high, because rings 
have large cross-sectional area. Friction is low, 
because of knife edge suspension. The result is 
exceptionally high torque-to-friction ratio. 











reasons why the 


steel industry likes 


-O- 


THEY ARE ACCURATE—Maximum rate of ring rota- 
tion occurs at low flow rates. Ample power to 
operate recording, integrating and other mecha- 
nisms is available over entire scale. High accuracy 
at low flows is especially advantageous where 
turndown range is wide. 








HAGAN RING BALANCE METERS 





Typical Hagan Ring Balance Dual Flow 
Meter with two low pressure-low differen- 
tial rings —for recording and integrating 
gas flow and recording air flow. 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSIORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

METALLURGICAL FURNACE CONTROL SYSTEMS 
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THEY ARE ADJUSTABLE —Each ring assembly is adjust- 
able for full scale differential over a range of 7 to 
1. Rings are available for a continuous differen- 
tial measuring range of ¥2 inch to 420 inches 
water column. 











Or 


THEY ARE SIMPLE—There are no stuffing boxes or 
pressure tight bearings. No dampening devices 
are used. Level of mercury, or other sealing fluid, 
is not critical. 





THEY ARE RUGGED—Design and materials produce 
precision results throughout a long life, requir- 
ing a minimum of personal attention, and costly 
maintenance. 





For more detailed information on Hagan Ring 
Balance Meters, just fill out and mail the coupon 
or write to Hagan Corporation, Hagan Building, 
Pittsburgh 30, Pa. 








Hagan Corporation 
Hagan Building 
Pittsburgh 30, Pennsylvania 


Please send me further information on Hagan Ring Balance 


Meters. I am particularly interested in 


NAME 
POSITION 


COMPANY 


STREET AND NUMBER 


city 








»\ ONLY...p-c Steel Grid Resistors 
OFFER THESE FEATURES... 
Non-Breakable ¢ All Steel Con- 
struction © Mica Insulation ® 
Corrosion Resistant * Unaffected 
by Vibration or Moisture ¢ Pro- 
vision for Expansion * Adequate 


Ventilation © Rugged Terminals 


THESE FEATURES 
COMBINED 
INSURE LONG 
RESISTOR SERVICE LIFE 


THE POST-GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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| HYDRAULIC | 
TUBE TESTING - 
|. MACHINES 


_ supplied to the 
LORAIN WORKS 
of 
NATIONAL TUBE... 
COMPANY 








HYDROPRESS UNG | 


ENGINEERS CONTRACTORS 
HYDRAULIC PRESSES - ACCUMULATORS +» PUMPS 
ROLLING MILLS 


DIE CASTING AO 
566-568 LEXINGTON AVE. cence: » steer NEW YORK 22 


WASHINGTON, D. ¢ 
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YOU COLLECT TWO WAYS © 


Mor 
e Power...Less Trouble 





piles 


TYPE SW 
PANTAGRAPH 
COLLECTOR 


a For slow speed in- 
Res dustrial service. Ten- 







COLLECTORS 
EVERY NEED 


above- 
industrial 


ped uP 
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e misalignments as gr 

h the swivel 


For wire 
rere removable pres posit 
contact a ositi . 
Bis nember, and 8" bh 
come ae on the Keystone Universal © wn 
it is easily adaptable for all classes of 
crane, conveyor and other work requiring 
contact of medium power capacity- Offers the fol- 
lowing yariations: 
7 insulated oF non-insulated 
e@ For horizontal or vertical mounting 
oe With swivel or rigid base 
e With contact shoes hinged, swivelling 
or non-swivelling 
e With optional contact members suit- 
able for all forms of conductors. 
ce manufactures a complete line 
ent Collectors- Decide you' 
ee determine your 
salignment ... then chec 
catalog—there’s a 
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Birds-eye View of 
343,000 C.FEM. 


That’s the combined capacity of these 
three big De Laval blast furnace 
blowers installed at the Edgar Thom- 
son Works of Carnegie-Illinois Steel 
Corporation. Every day they handle 
enough air to fill a four foot square 
tunnel from Manila to Madrid and 
back to Miami. What’s more, blast 
furnaces aren’t shut down till they 
need relining and it takes husky, 
heavy duty machines like these to 
stand up for long periods of continu- 
ous operation. 








For your next blower, be sure to 
get more than just a birdseye view of 
a De Laval unit. Let our engineers 
show you the whole picture. 











They forgot the rule book 
for this blower! 


We would never recommend that a centrifugal blower 
be opened for inspection only once every 22 years. 
Yet this De Laval two-stage machine in the 
Houston, Texas Sewage Disposal Plant was 
recently opened for the first time since it was 
installed in 1928... the blower and gear were in 
near perfect condition! Our service man only had 
to clean up the journals a bit and put the unit back 
in service. If heavy-duty, continuous service is im- 
portant, take your cue from this. We build em to last. 


/p 
// 





\, 
TZ 


Stopping vibration 
before it starts! 


If a cat’s whisker could hang onto the edge of 
one of these spinning blower wheels, the 
unbalance it created would show up on the 
dials of this dynamic balancer. Any unbalance, 
no matter how slight, can be detected and 
corrected right here. This is just one of the 
ways we build extra years of service 

into a De Laval blower. 







= 


DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 


TURBINES e« HELICAL GEARS « CENTRIFUGAL BLOWERS AND COMPRESSORS 
CENTRIFUGAL PUMPS * WORM GEAR SPEED REDUCERS «+ IMO OIL PUMPS 





DE LAVAL 


C-17 
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STOCK YARD CRANES 


When your Stock Yard Cranes are ‘‘Shaw-Box,”’ 
they provide all the extra advantages of ‘‘Shaw- 
Box’’ engineering excellence and precision manu- 
facturing techniques. Wear and resultant main- 
tenance costs are low—even under the most 
unfavorable and difficult operating conditions. 
Simple, rugged, and extremely accessible, the 
extra values built into them insure complete de- 


pendability, under the toughest kind of work— 


with a minimum of maintenance attention and 
expense. You can anticipate impressive records 
of efficient, low-cost crane service under the most 


rigorous conditions. 


Each ‘‘Shaw-Box’’ Stock Yard Crane is an out- 
standing example of the complete interpretation 
that can be made of either individual mill or 
AISE specifications without requiring payment of 


premium prices. 


Be sure to send all your inquiries for Steel Mill 


Cranes and Soaking Pit Carriages to ‘“‘Shaw-Box"’ 


MAXWELL 


MANNING 





TRADE MARK 


MANNING, MAXWELL & MOORE, INC. 


SHAW-BOX CRANE & HOIST DIVISION 
MUSKEGON, MICHIGAN 


Builders of “Shaw-Box" Cranes, ‘Budgit' and ‘Load-Lifter’ Hoists and other 
lifting specialties. Makers of ‘Ashcroft’ Gauges, ‘Hancock’ Valves, ‘Consolidated’ 
Safety and Relief Valves, ‘American’ Industrial and ‘Microsen’ Electrical Instruments. 
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AN TRON and STEEL ENGINEER SERVICE TO THE STEEL MILL OPERATORS 


? 


WHERE TO BUY 


EQUIPMENT FOR SALE 


POSITIONS VACANT 


POSITIONS WANTED 














PITTSBURGH (Continued 


CHICAGO DISTRICT 


PITTSBURGH (Continued) 








THE POST ELECTRIC CO., INC. 


Electrical 
Construction 
Engineering 
Maintenance 
Since 1921 


327 So. La Salle Street 
Chicago 4, Ill. 
Phone: WAbash 2-0750 
(A Westinghouse Industrial Agent) 


METALLIC RECUPERATORS 
(Air Preheaters) 
For application to soaking pits, heating, and 
other types of metallurgical furnaces. 


HAZEN ENGINEERING CO. 














PAUL W. WENDT & SONS 
Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 
A. W. CADMAN MFG. CO. 


HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 








EHRET AND KINSEY 
327 South LaSalle St. CHICAGO 4, ILLINOIS 
Wabash 2-4146 
Representing 
THE CLEVELAND WORM AND GEAR CO. 
Worm Gearing and Worm Gear Speed 
Reducers 
THE FARVAL CORPORATION 
Farval Centralized Lube Systems 
LUBRICATION PRODUCTS COMPANY 
Stapax Journal Box Lubricators 
AMERICAN FLEXIBLE COUPLING COMPANY 
Amerigear Flexible Couplings 
WALDES KOHINOOR, INCORPORATED 
Truarc Retaining Rings 





Park Building PITTSBURGH, PA. 
Court 1-7032 
PATTERSON-EMERSON- 


COMSTOCK, INC. 


ENGINEERS AND 
CONSTRUCTORS 


Specializing in Steel Mill 
Construction 


313 E. Carson Street 
Pittsburgh 19, Pa. 
Phone: EVerglade |-9800 











PHILADELPHIA DISTRICT 








TOWLE & Son Co. 

18 West Chelten Ave. GE 8-1930 
PHILADELPHIA 44 
Representing: 

THE TOOL STEEL GEAR AND PINION CO. 
Cincinnati 16, Ohio 





Auburn & Associates, Inc. 


Engineers 


ELECTRICAL LAYOUTS FOR 
STEEL MILLS 


923 Penn Ave. Pgh. 22, Pa. 
Telephone COurt 1-5014 




















PITTSBURGH DISTRICT 


ROLLING MILLS 
and EQUIPMENT 


FRANK B. FOSTER, INC 


2217 OLIVER BUILDING PITTSBURGH 22, PA 


able Address “FOSTER” Pittst 








BLAST FURNACES 


Industrial Furnaces & Boilers 


* Construction *Rebuilds * Linings 
* Maintenance * Repair 


AFFILIATED FURNACE AND 
ENGINEERING, INC 


An Affiliate of CHEMSTEEL CONSTRUCTION CO., INC. 
264 Chemstee! Building, Walnut Street, Pittsburgh 32, Pa. 


















ACID-PROOF PICKLING TANKS 


© Complete facilities for corrosion-proof construction 
of processing & storage tanks: ign, Engineering, 
Materials, Construction, Maintenance. 


Write for bulletin giving complete details 


CHEMSTEE CONSTRUCTION 


COMPANY, INC. 
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W. G. KERR CO., INC. 
520 Oliver Building PITTSBURGH, PA. 
Phone: ATlantic 1-4254 


Representing. 


FOOTE BROS.— Gears and Speed Reducers 

REEVES — Variable Speed Drives 

THOMAS — Flexible Couplings 

SMITH — Telesmith Crushers 

CULLEN-FRIESTEDT — Sheet Lifters — Welding 
Positioners — Track Cranes 








RITTER ENGINEERING CO. 


Engineers - Distributors - Contractors 


3031 WEST LIBERTY AVE. 
PITTSBURGH 16, PA. 


Representing: 
TRABON ENGINEERING CORP. 
“Centralized Lubricating Systems”’ 


Phone: 
LOCUST 1-0128 











? 2 D2 2 wt Ss 


SAUEREISEN / 





ACID PROOF CEMENTS 





Years of dependable service in leading steel mills, chem- 
ical plants, etc. A type for every acid proofing use. 
Trial Order 10 Ib. lot $3.30 


Savereisen Cements Company - Pittsburgh 15, Ps. 
CONSULTING ENGINEERS 








LOYAL R. MILBURN 
Consulting Electrical Engineer 


Registered State of Michigan 
1928 Guardian Building * Detroit 26, Michigan 


Telephone: Woodward 3-8706 or 
Whitmore Lake 5141 











BUSINESS OPPORTUNITIES 





H. G. BURR, INC. 
60 engineers and draftsmen 


. ready to aid you in your expan- 
sion program, whether it be structural, 
concrete, piping, mechanical, etc. 


247 Water Street 
Pittsburgh 22, Pennsylvania 
Phone: EXpress 1-1852 — 1-1853 
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THE ENGINEERING MART 


POSITIONS VACANT 





Wanted: 


EL Executives 


\ fast-growing producing company is ex- 
panding its organization. We are interested 
in long-term development of facilities and 
will require young, aggressive executives 
to carry out program. Give full details of 
experience and salary expectation. Replies 
will be held in strict confidence. Box 200. 
IRON AND STEEL ENGINEER, 1010 


Empire Building, Pittsburgh 22, Pa. 








MECHANICAL-ELECTRICAL ENGINEER 
Small manufacturing firm in Pittsburgh area 
needs qualified engineer experienced in main- 
tenance of mechanical and electrical equipment 
in heavy machinery, particularly rolling mills. We 
are a fast-growing organization and there is 
plenty of opportunity for the right man to move 
ahead with us. Application should give age, 
education, complete experience and approxi- 
mate salary expected. Reply to Box 201, 
IRON AND STEEL ENGINEER, Empire Building, 
Pittsburgh 22, Pa. 


ELECTRICAL ENGINEER 
Experienced in motor coil design and winding 
including diesel traction motors. Chicago district. 
Give detailed experience and education. 
Splendid opportunity for aggressive individual 
with company employing about 90 people. 
Reply Box 204, IRON AND STEEL ENGINEER, 
1010 Empire Building, Pittsburgh 22, Pa. 











ENGINEER 

With technical education and ten years of 
experience or more in design and development 
of heavy machinery or similar experience, for 
research and development work both as to 
design and from industry study points of view. 
Permanent position with opportunities to grow 
ore involved in expanded program of well- 
established heavy machinery, rolling mill and 
hydraulic press builders. Location Pittsburgh. 
Write complete details of experience, pertinent 
personal information, and enclose photograph 
in first letter. Salary $6,000 to $8,000 per year, 
depending upon experience. Reply Box 202, 
IRON AND STEEL ENGINEER, 1010 Empire 
Building, Pittsburgh 22, Pa. 








PLANT MANAGER 


Metal lath plant in Mid-West. Mechanical 
engineer graduate, age 35 to 45. Proven 
management ability required. Experience in 
metal lath manufacturing preferred but will 
consider experience in sheet metal fabrication 
and related tools and dies. Unusual opportunity 
with large, nationally-known building material 
manufacturer. Vacancy created by retirement. 
Replies held in strict confidence. Box 203, 
IRON AND STEEL ENGINEER, 1010 Empire 
Building, Pittsburgh 22, Pa. 








DISPLAYED CLASSIFIED 
ADVERTISING 
$8.00 PER COLUMN INCH. 

















Book Reviews 


A Productivity in the Blast Furnace 
and Open Hearth Segments of the 
Steel Industry 1920-1946 by William 
T. Hogan, has just been published by 
the Fordham University Press, 22 
Park Place, New York, 7, N. Y., 6x 9 
in., 150 pp, price $4.00. This book is 
of interest to the statistically minded 
analyst of operations in the steel in- 
dustry. This study considers the 
changes in productivity in blast fur- 
nace and open hearth operation, 
physical volume, i.e., man hours per 
ton, cost production, detailed meth- 
ods of operation. Advantages and dis- 
advantages of new methods, success 
in new inventions and adaptations of 
these are discussed and analyzed in 
full detail. 

A Galvanizing (Hot-Dip) by H. 
Bablik, third edition, 502 pp, 306 ill., 
size 542x814, in. has recently been 
published by E. & F. W. Spon, Ltd., 
15 Bedford St.. Strand W.C., Lon- 
don, England, price 70/-. This book 
is a third edition of one of the stan- 
dard works on this subject, which 
has been completely rewritten to 
bring it up to date on recent research 


Book Reviews — (Continued) 


and practical experience. The book 
describes only hot-dip galvanizing as 
well as related pickling. It discusses 
in great detail the iron-zine and 
fusion reactions which have been de- 
veloped and covered in great detail. 
The book is a worthwhile addition to 
ithe literature of the operator and en- 
gineer of galvanizing equipment. 


A Elements of Ore Dressing by 
Arthur F. Taggart, 596 pp, 6x9 in. 
has just been issued by John Wiley 
& Sons, Inc., 440 Sixth Ave., New 
York 16, N. Y., price $10.00. This 
book is essentially a text book which 
is both practical and modern. It em- 
phasizes the analysis of machines 
and processes as well as the identifi- 
cation of their elements with funda- 
mental scientific laws. Book does not 
stress structural and operating de- 
tail, but emphasizes the methods of 
flow sheet analysis and considers 
mills as complete process units. 


A Ingenious Mechanisms for De- 
signers and Inventors, Vol. IIT, edited 
by Holbrook L. Horton, 536 pp, 6 x 9 
in., 317 Ill. has just been published 
by the Industrial Press, 148 Lafay- 
ette St., New York, N. Y., price $6.00. 
This is a companion book of the simi- 
lar Vols. | and IIT and provides an en- 
cvclopedia on mechanisms and me- 
chanical movements from 
automatic machines and various 
other forms of mechanical apparatus. 


selected 


The cases described give examples of 
which illustrate 
ideas and principles which are ap- 
plicable in designing machines and 
devices which require automatic 
features or mechanical controls. 


ingenious design 


A Die Design and Diemaking Prac- 
tice, 3rd edition, edited by Franklin 
D. Jones, 1083 pp, 6x9 in., 661 ill. 
has just been published by the In- 
dustrial Press, 148 Lafayett St., New 
York 17, N. Y., price $7.00. This book 
is an extensive revision of the pre- 
vious two volumes, and much new 
material has been added. The book 
is a treatise for die makers and die 
designers. It gives illustrated descrip- 
tions of a large variety of selected 
dies for all kinds of power press oper- 
ations. Practical information and 
data on approved practice and con- 
struction are given in the book. 
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INDEX 


A 
Aetna-Standard Engineering Co., The. 
Air Reduction Sales Co. 
Alliance Machine Co., The 
Allis-Chalmers Manufacturing Co. 


Atlas Mineral Products Co. of Pennsylvania 


B 
Bailey Meter Co. 
Bantam Bearings Division of 
The Torrington Co. 
Bedford Foundry and Machine Co. 


Birdsboro Steel Foundry and Machine Co. 


Bliss Co., E. W. 

Bioom Engineering Co. 

Bonnot Co., The 

Brooks Oil Co. 

Browning and Co., Inc., Victor R. 


Cc 
Cities Service Oil Co. 
Clark Controller Co. 
Cleveland Crane and Engineering Co. 
Cleveland Worm and Gear Co., The 
Columbia Electric Manufacturing Co. 
Continental Foundry and Machine Co. 
Crane Co. 
Cunningham Co., M. E. 
Cutler-Hammer, Inc. 


D 
Dacar Chemical Products Co. 
De Laval Separator Co. 
De Laval Steam Turbine Co. 
Documentation & Licenses, Paris, France 
Dowell, Inc. 
Dravo Corp. 
Drever Co., The 


E 


Electric Controller and Manufacturing Co. 


Electric Furnace Co., The 

Electric Service Manufacturing Co. 
Electric Storage Battery Co. 

Elliott Co. 


F 
Falcon Bronze Co. 
Farrel-Birmingham Co., Inc. 
Flinn & Dreffein Engineering Co. 
Furnace Engineers, Inc. 


G 
General Electric Co. 
Gulf Oil Corp. 

H 
Hagan Corp. 


Hallden Machine Co., The 
Harnischfeger Corp. 
Hauck Manufacturing Co. 


Homestead Valve Manufacturing Co., Inc. 


Hunt and Son, Inc., C. B. 
Hyatt Bearings Division, 
General Motors Corp. 
Hyde Park Foundry and Machine Co. 
Hydropress, Inc. 


I 
Industrial Gear Manufacturing Co. 


J 
Johns-Manville Corp. 
Jones Foundry and Machine Co., W. A. 


K 
Koppers Co., Inc. 


L 
Leeds and Northrup Co. 
Linde Air Products Co., The, Unit of 
Union Carbide and Carbon Corp. 
Lintern Corp. 
Loftus Engineering Corp. 
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Mackintosh-Hemphill Co. 


35, 36, 117 
Magor Car Corp. 146 
Manning, Maxwell and Moore, Inc., 

Shaw-Box Crane and Hoist Division 168 
Mathews Conveyor Co. 130 
Medart Co., The 126 
Mesta Machine Co. 5 
Metal & Thermit Corp. 159 
John Miles & Partner London, Ltd. 50 
Minneapolis-Honeywell Regulator Co. 

(Industrial Division) 24 
Morgan Construction Co. 41 
Morgan Engineering Co. 152 

N 
National Bearing Division, 

American Brake Shoe Co. 25 
National Carbon Division, 

Union Carbide and Carbon Corp. 131, 136 
National Electric Coil Co. 115 
National Roll & Foundry Co. 2 

Oo 
Oakite Products, Inc. 133 
Ohio Electric Manufacturing Co., The 124 
Ohio Steel Foundry Co. Cover 1 
Okonite Co., The 
P 
Pennsylvania Transformer Co. 44 
Pittsburgh Lectromelt Furnace Corp. 52 
Poole Foundry and Machine Co. 18 
Post-Glover Electric Co. 164 
R 
Reliance Electric and Engineering Co. 20 
Ross Carrier Co., The 134 
Rust Furnace Co. 107 
Rust-Oleum Corp. 45 
Ss 
Salem-Brosius, Inc. 39 
SKF Industries, Inc. 49 
Smeeth-Harwood Co. 148 
Square D Co. 7 
Surface Combustion Corp. 110-111 
T 
Taylor Chain Co., S. G. 154 
Taylor Sons Co., Chas. 48 
Texas Co., The 3 
Timken Roller Bearing Co., The 37 
Tool Steel Gear and Pinion Co. 151 
Treadwell Construction Co. 161 
Truflo Fan Co. 156 
U 
Union Carbide and Carbon Corp., The Linde 

Air Products Co., Unit 29 
Union Carbide and Carbon Corp., 

National Carbon Division 131, 136 
United Engineering and Foundry Co. 17 
Vv 
Van Pelt Electric Co. 172 
Ww 
Wagner Electric Corp. 147 
Wapakoneta Machine Co. 128 
Wean Engineering Co., Inc., The 50 
Wean Engineering Co. of Canada, Limited, The 50 
Wean Equipment Corp. 50 
Westinghouse Electric Corp. 26, 27 
Wilson Engineering Co., Inc., Lee 43 
Y 
Yale & Towne Manufacturing Co. 21 
Youngstown Alloy Casting Corp. 127 
Youngstown Foundry and Machine Co. 118 


Youngstown Welding and Engineering Co. 135 







































% Searing Chaugeouers for Crocher- Wheeler 
‘Type SU Ul Motor 
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CROCKER- WHEELER 
MILL MOTOR CHANGEOVERS FOR 
"Sm" SERIES — SIZES AW toOw 
CxTRA HEAVY DUTY CHANGEOVER OFS/G8 
“VAN PELT STANDARD” 
MAMA ROLLER MEARS 
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Typical of sizes AW to DW Crocker-Wheeler Mill 
Motors, this design permits the easiest of all changing- 
over of mill motors. Frame alterations consist of cham- 
fering some sharp corners and preparing slot for 
dowel pin, additional lugs are desirable on the top 


and bottom frame halves for better clamping. 











On the EW to IW sizes, due to space limitations, 
Double Row Matched Van Pelt Maintenance Series 
Railway Roller Bearings are employed. Old shafts 
can be used in all cases. There is no metalizing re- 
quired; simply grind the old journal diameter to accept 


the new roller bearing. 
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All Van Pelt designs are horizontally split to insure absolute parallelism and concen- 
tricity between the bearing bore and the hub diameters. Over 25 years of experience has 
proven that features like these guarantee extra long life. Contact your local bearing dis- 


tributor or our engineers for further detai 


Is. 


BUY THE BEST — SPECIFY VAN PELT . 
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OUTAGE TIME CUT 


in 40° reversing blooming mill! 


G-E d-c mill motors give day-in day-out dependability on 
essential auxiliaries 


Here’s why: Rugged construction throughout safeguards these 
G-E MD-600 mill motors against all kinds of steel-mill condi- 
tions. They're protected against heat of furnaces and hot metal 


against mechanical shock and strain—against dirt, corrosive MD 600 
a - 
fumes and excessive moisture—against the effects of frequent 


starting, stopping and reversing. Motor life is longer, replace- Be 
| 


Further lengthening their service life is improved ventilation 
that dissipates up to 50 per cent more heat, plus mica, glass, and 
silicone resin insulation. Besides, compact design gives you 
more hp per frame size than in former types. 


Here’s more: G-E MD-600 d-c mill motors are available in 
standard mill ratings from 7% to 200 hp to meet AISE specifica- | ah long-1 
tions. For a detailed description of their many long-life features, | cighe 
write for Bulletin GEA-4654. Apparatus Dept., General Electric eae 
© ; ¥ / : Bec; 

Company, Schenectady 5, N. Y. sign, 1 
rigidit 

sible | 

freely, 


GENERAL wo ELECTRIC es 


659-79 





